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SUMMARY
Since the Second World War Burma has experienced periods 
of political and economic instability caused mainly by insurrections 
and balance of payments difficulties. Restrictions on commodity 
imports and nationalisation of the entire timber trade have produced 
substantial structural changes in the forest products market.
Forest product exports have been the second largest earner 
of foreign exchange and have contributed just under thirty percent 
of the total export income in 1968/69.
The present forestry extraction and utilisation practices 
will be inadequate if the increased production levels required for 
internal consumption and exports in the future are to be met.
The problems encountered in the timber processing industries 
were mainly caused by the lack of trained and skilled personnel at 
both the administrative and technical levels and by the lack of 
economic incentives for the workers.
Sound planning, based on reliable estimates of future con­
sumption is essential for achieving future levels of forestry pro­
duction and exports. For this reason a detailed analysis of the 
demand for forest products forms the major component of this study.
Future levels of demand for sawn timber and paper and 
paper products have been estimated by using the structural equations 
derived in chapters 8 and 9* By the year 2000 the demand for paper 
and paper products is expected to increase very substantially.
Rapid increases in the level of literacy and industrialisation are 
the main causes underlying the increases.
VThe level of demand for teak and hardwood exports (especially 
in the European markets) seems likely to nearly double by 2000 A.D.
As a result, substantially increased volumes of both teak and hard­
woods will have to be extracted to satisfy domestic consumption and 
export demand at the same time.
The achievement of this increased production will necessitate 
a substantial increase in the level of mechanical extraction and 
major improvements in the processing industries. The re-introduction 
of economic incentives designed to achieve greater productivity 
from forest products industries employees should play a very im­
portant part in fulfilling the increased production while securing 
better quality products.
The sound development of Burma’s forest resources and 
forest products industries will give a considerable stimulus to 
Burma’s economic development and should help solve Burma’s balance 
of payments problems.
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CHAPTER 1
INTRODUCTION
Forests cover approximately 57 percent of the total area 
of Burma, 13*33 percent being classified as reserved forests and 
about 44 percent as unclassed forests. Reserved forests have a 
history of more intensive management than the unclassed forests.
Because of this and the greater demands from rural population pres­
sures only about 10 percent of the unclassed forests in Lower Burma 
and 50 percent of the unclassed forests in Upper Burma can be des­
cribed as being fully stocked.
The majority of the forests are inaccessable and extraction 
of any timbers except teak is not possible. The extraction of hard­
wood species is limited to the forest areas which are roaded and 
where extraction by trucking or carting is possible.
The political and economic instability which occurred
in Burma from time to time since the Second World War resulted
in periods of considerable market instability and substantial structural 
changes, particularly in the forest products market. Outbreaks of 
insurrection since independence have severely strained the country’s 
economy and considerably reduced the production and extraction of 
forest products from remote areas.
Some measure of forestry’s economic importance can be gauged 
by examining its contributions to Gross Domestic Product, export 
income and employment. Forestry contributed 3*68 percent of the 
total Gross Domestic Product in 1968/69 and employed 0.95 percent
2of the total work force. These figures refer only to the forest 
growing and extraction industries and do not include the sawmilling 
and marketing sectors of the State Timber Board. Sawmilling out­
put and employment is included in the manufacturing sector and the 
marketing activities are included in the trade sectors (R.G. U. B.,
1965j Page 26). The expansion which has occurred in the forest 
products processing industries since the Second World War has sub­
stantially increased the level of employment in this sector.
Burma has been faced with recurring balance of payments dif­
ficulties since 1956/57 and the situation is worsening at the present 
time due to a substantial drop in export income. Both the export 
price of rice and the quantity of rice available for export have 
fallen. The export market for rice is at present very unfavourable 
and there seems little prospect for increasing the export income from 
rice in the near future. At the same time the increasing demands of 
a growing population and a developing economy have caused imports to 
rise thus adding to the balance of payments difficulties.
Although the export price of rice has fallen considerably 
both the volume of timber exports and the export price of timber it­
self have risen substantially. Consequently the share of Burma export 
income derived from timber has risen from 6^ percent in 1950/51 to 
just under 30 percent in 1968/69.
Since timber appears to be the only commodity which Burma 
can export in significantly increased volumes to reduce the balance 
of payments deficit integrated forestry and national planning appear 
to be desirable. In this way it is likely that ex­
ports of forest products can be increased profitably to help solve
3th e  b a la n c e  o f  paym ents problem . I t  i s  a ls o  e s s e n t i a l  t h a t  f o r e s t  
management, u t i l i s a t i o n  and economic developm ent p la n s  be c o -o rd in a te d  
and be checked f o r  c o m p a ta b ili ty  i f  th e  b e s t  u se  o f  Burma’ s v a lu a b le  
f o r e s t  r e s o u rc e s  a re  to  be a ch iev ed . However sound f o r e s t  p ro d u c tio n  
g o a ls  aim ed a t  in c re a s in g  e x p o r ts  can  on ly  be s e t  a f t e r  d e ta i le d  
knowledge o f  th e  l i k e l y  i n t e r n a l  demand f o r  th o se  p ro d u c ts  i n  Burma 
i n  th e  f u tu r e  i s  a v a i la b le .
The m ajor component o f  th e  s tudy  i s  a d e t a i l e d  a n a ly s is  o f  
th e  demand f o r  Burmese f o r e s t  p ro d u c ts  which a t te m p ts  to  e s t a b l i s h  th e  
im p o r ta n t d e te rm in a n ts  o f  t h a t  demand. A m a th em a tica l model con­
s i s t e n t  w ith  economic th e o ry  and observed  m arket b e h a v io u r, i s  d ev e l­
oped and u sed  to  f o r e c a s t  th e  l i k e l y  f u tu r e  l e v e l s  o f  demand f o r  
f o r e s t  p ro d u c ts  i n  Burma. These e s t im a te s  form  th e  b a s is  o f  th e  d i s ­
c u s s io n  and c a lc u la t io n s  on e x p o rt p o l i c i e s .  Sound e s t im a te s  a re  v i t a l  f 
f o r e s t  in d u s t r y  developm ent p la n n in g  and th e  s e t t i n g  o f  f o r e s t  
p ro d u c tio n  g o a ls .
At th e  same tim e th e  developm ent o f  im p o rt rep lacem en t i n ­
d u s t r i e s  w i l l  depend h e a v i ly  on th e  f o r e c a s t s  o f  f u tu r e  demand, th e  
econom ics o f  l o c a l  m anufac tu re  and th e  a v a i l a b i l i t y  o f  th e  n a tu r a l  
raw m a te r ia l s .
The abundance o f  bamboo, a s u i ta b le  raw m a te r ia l  f o r  p aper 
m aking, n a t u r a l l y  prom pted th e  developm ent o f  a l o c a l  p ap er in d u s try  
w hich commenced o p e ra t io n  i n  1972. The e f f e c t iv e  u se  o f  raw m a te r ia l  
f o r  p a p e r making i n  th e  co u n try  shou ld  s u b s t a n t i a l l y  reduce  th e  im p o rt 
b i l l  f o r  p ap e r and p ap er p ro d u c ts , e s p e c ia l ly  as  th e  demand f o r  p aper 
and p a p e r p ro d u c ts  i s  l i k e l y  to  r i s e  s u b s t a n t i a l l y  as a r e s u l t  o f 
in c r e a s e s  i n  th e  l e v e l  o f  l i t e r a c y  and i n d u s t r i a l i s a t i o n  i n  th e
4future. Longrun forecasts of the demand for paper and paper pro­
ducts are essential if soundly based decisions on the nature and 
capacity of this import replacement industry are to be made in the 
future.
The geographical, sociological and political backgrounds to 
Burma are outlined in chapter two. A brief description of the economic 
development which has occurred in the country prior to and after the 
Second World War is included.
In chapter three the historical background of forestry in 
Burma is described and an outline of forest conservation policy in 
Burma since the time of the Burmese Kings and the introduction of 
forest management practices during British rule is examined. The 
organisation of the forest service in Burma and the training of the 
personnel in the forest service is also discussed and traditional 
extraction and transportation methods are explained.
Chapter four briefly describes contemporary forest manage­
ment, and utilisation techniques in Burma. Operations carried out 
by the Forest Department regarding timber production are looked at 
and an explanation of the different systems used in royalty assess­
ment is given.
Problems of extraction are considered in chapter five to­
gether with a discussion of the possibilities for introducing more 
efficient mechanical equipments. The loss of teak logs during the 
single log flotation process, a long and unsolved problem in Burma, 
is also discussed and some conclusions given.
In chapter six the problems of processing forest products 
in Burma, particularly in the sawmilling industry, are examined and
5some obv ious cau ses  f o r  th e  low re c o v e ry  p e rc e n ta g e  i n  th e  S ta te  owned 
saw m ills  a re  g iv e n . O ther f o r e s t  p ro d u c ts  i n d u s t r i e s  (plywood and 
v e n e e r)  a re  a ls o  looked  a t  a lth o u g h  i n s u f f i c i e n t  d a ta  i s  a v a i la b le  f o r  
a th o ro u g h  a n a ly s i s .
C hap ter seven  d e a ls  w ith  problem s o f  m arket a n a ly s i s  and 
f o r e c a s t in g .  The b e h a v io u r o f  th e  m arket f o r  f o r e s t  p ro d u c ts  due to  
f i x a t i o n  o f  th e  f o r e s t  p ro d u c ts  p r ic e s  i s  d is c u s s e d .  The i d e n t i f i c a ­
t i o n  o f  d i f f e r e n t  v a r ia b le s  f o r  u se  i n  th e  a n a ly s i s  o f  demand f o r  f o r e s t  
p ro d u c ts  i n  Burma i s  a ls o  exam ined. A c r i t i c a l  rev iew  o f  th e  models 
used  f o r  lo n g ru n  p ro je c t io n s  o f  th e  demand f o r  f o r e s t  p ro d u c ts  form s 
an im p o rta n t p a r t  o f  t h i s  c h a p te r  and th e  most s u i ta b le  model f o r  pro­
j e c t i n g  th e  demand f o r  f o r e s t  p ro d u c ts  i n  Burma i s  s e le c te d .
C hapter e ig h t  d e a ls  w ith  th e  a n a ly s i s  o f  th e  demand f o r  lo g s  
and sawn tim b e r i n  Burma. Both tim e s e r i e s  and c ro s s  s e c t io n a l  
c o u n try  a n a ly s is  w i l l  be d is c u s s e d .
C hapter n in e  d e a ls  w ith  th e  a n a ly s i s  o f  demand f o r  p aper 
and p ap e r p ro d u c ts . Both tim e s e r i e s  a n a ly s i s  and c ro s s  s e c t io n a l  
a n a ly s i s  a re  c a r r ie d  o u t f o r  th e  v a r io u s  groups o f  p ap er and p aper 
p ro d u c ts  and th e  r e s u l t s  a re  p re s e n te d .
C hap ter te n  d e a ls  w ith  p a s t ,  p r e s e n t ,  and f u tu r e  t r e n d s  i n  
f o r e s t r y  e x p o r ts .  E x p o rts  b e fo re  th e  War and a f t e r  th e  War a re  com­
p ared  and th e  developm ent o f  f o r e s t  p ro d u c t e x p o r t t r a d e  i s  d is c u s s e d .
A s tu d y  o f  th e  European m ark e ts  f o r  t r o p i c a l  hardwoods i s  u n d e rta k e n  
so t h a t  some id e a  o f  each  m a rk e t’ s a b i l i t y  to  abso rb  in c re a s e d  e x p o rts  
o f  hardwoods from Burma can  be o b ta in e d . The e x p o rt p r ic e s  f o r  th e  
v a r io u s  f o r e s t  p ro d u c t e x p o r ts  a re  exam ined and im p l ic a t io n s  f o r  
Burma’ s m ark e tin g  s t r a t e g i e s  a re  d is c u s s e d .
6Chapter eleven discusses the need for and the steps involved 
in developing a marketing strategy for the future. Projections of 
the variables used in the analysis of demand for forest products are 
made and the demand for sawn timber and paper and paper products is 
forecast. A critical review of the suitability and predictability 
of the variables included in the models is presented.
The final chapter discusses the implications for forest and 
national development policy, future research requirements, policy 
recommendation and draws some conclusions. The possibilities for 
increasing forest production, the processing industries, and exports, 
are discussed.
7CHAPTER 2
BURMA - THE BACKGROUND TO THE PROBLEM 
2.1 GEOGRAPHICAL BACKGROUND
Burma is situated between 10° and 28^° north latitudes and 
92° and 102° east longitudes. It is surrounded by Bangladesh, India, 
China, Laos and Thailand on the north and east and bounded on the west 
and south by the Bay of Bengal and the Andaman Sea. Approximately
500 miles wide and 1300 miles long, it covers an area of some 261,694 
square miles.
Elevations vary from sea level to 20,000 feet at the mountains 
bordering Tibet on the north. In the main, the mountain ranges 
run from north to south. The Arakan mountain ranges are situated 
on the western part of Burma and divide the Irrawaddy basin from the 
sea and in places rise to 10,000 feet. The Pegu mountain ranges cover 
the low hills in the central basin and rarely exceed 2,000 feet. The 
Shan Plateau which is situated in the east has an average height of 
4,000 feet but in places rises to 8,000 feet. These mountain ranges 
extend towards the south joining the Tenasserim mountain ranges which 
run down towards the Malay peninsula, and which rise to about 6,000 
feet.
Burma’s largest river, the Irrawaddy, is navigable for 
about 900 miles. Its principal tributary, the Chindwin, joins the 
Irrawaddy just below Myingyan and is navigable for about 350 miles. 
These two rivers are of considerable economic importance for both
8communication and transport. The Salween river which flows from 
Tibet through the eastern part of Burma is not safe for navigation. 
The Sittang river which is situated between the Irrawaddy and the 
Salween is also unsafe for navigation and transport because of the 
large tidal waves at its mouth.
Since Burma is bounded by high mountains, the communication 
by land to the neighbouring countries is fairly difficult. Road 
access between Rangoon and any neighbouring country is practically 
nonexistant. The nearest ports from Rangoon by sea are Chittagong, 
Calcutta and Singapore. Communication and transport problems are 
aggravated during the monsoon season when the Bay of Bengal becomes 
dangerous for small ships.
2.2 CLIMATE
Although about two thirds of the country is situated in 
the tropics and one third in the warm temperate regions, the climate 
can be divided into three distinct seasons, the rainy season or mon­
soon, from middle of May to mid October, the cold season from mid 
October to mid February (the coldest months being December and January) 
and the hot season from February to May (the hottest months being 
April and May). Except for small areas of northern Burma and the 
Shan States (which get some rain from the North East Monsoon) most of 
Burma is dry during Summer. The Winter or cold season is not very 
severe in most areas.
Rainfall varies from 25” to 40" in the central Dry Zone to 
100” in the Delta region, 80M in the northern part of Burma and up
9to 200" in the Arakan and Tenasserim coastal strips. The eastern 
high plateau or the Shan States averages about 60” of rain a year.
Temperature variations are not great in Burma. Generally 
the temperature ranges from 50° "to 70° during winter, 70° to 85° 
during the rainy season and 90° to 100° during summer. In the Dry 
Zone temperatures of 55° during winter and 108° during summer have 
been recorded. Frost can occur above 3*000’ altitude.
2.3 POPULATION AND ITS DISTRIBUTION
The population of Burma in 1970 was approximately 28 million 
of which some 80 percent can be regarded as rural. The population 
density in Lower Burma exceeds 200 people per square mile, while Upper 
Burma averages about 150 per square mile. Most of the population in
Upper Burma are concentrated on the eastern bank of the Irrawaddy 
river in the Dry Zone. The population density of the Chin and 
Kachin Hills is estimated to be about 10 to 20 per square mile and 
that of Shan States to be about 30 to 40 per square mile. The popu­
lation density of the Arakan and Tenasserim coastal strips is between 
70 to 100 per square mile.
2.4 THE PEOPLE
Burmese is the common name for the 11 major indigenous 
races living in Burma. The majority of the population (85%) are 
Burmans, while the Karens, Shans, Kachins, Chins and other minor 
indigenous races comprise about 1Q% of the total population, the rest 
being Indians, Chinese and other exogenous races. Although there
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a r e  many in d ig e n o u s  d i a l e c t s ,  a lm o st a l l  th e  p o p u la tio n  speak 
Burmese as t h e i r  main lan g u ag e .
About 83 percent of the urban population and 95 percent 
o f the rural population are Buddhist, the r e s t  being Moslem, Hindu 
or C hristian . R elig ion  in  Burma plays an important ro le  in  economic 
and so c ia l l i f e .
On th e  whole th e  Burmans a re  much more h ig h ly  educa ted  th a n  
th e  o th e r  in d ig e n o u s  r a c e s .  They a re  a ls o  more in d u s t r io u s  and te n d  
to  l i v e  i n  th e  r i c h e r  v a l le y s  and a lo n g  th e  main l i n e s  o f  communica­
t i o n .
The h e a l th  s ta n d a rd s  o f  Burma a re  g e n e ra l ly  above th o se  
e x p e rie n c e d  i n  most o f  th e  South E as t A sian  c o u n t r ie s .
2 .5  LIVELIHOOD AND CUSTOMS
Burma i s  p redom inan tly  an a g r i c u l t u r a l  co u n try  depending 
h e a v i ly  on th e  c u l t i v a t io n  o f  r i c e .  In  th e  d ry  zone where th e  r a i n f a l l  
i s  s c a n ty , th e  main c ro p s  a re  c o t to n ,  m aize, g ro u n d n u ts , tobacco  e tc .  
R ice i s  grown i n  p re fe ra n c e  to  o th e r  c ro p s  where th e r e  i s  s u f f i c i e n t  
r a i n f a l l  o r  i r r i g a t i o n .
In  th e  h i l l y  re g io n s  most o f  th e  p o p u la tio n  depend on s h i f t i n g  
c u l t i v a t i o n  f o r  t h e i r  l iv e l ih o o d .
T here a re  a number o f  m in e ra l d e p o s i t s  th ro u g h o u t th e  co u n try  
b u t o n ly  abou t 0 .3  p e rc e n t o f  th e  w orking p o p u la tio n  a re  employed i n
t h e i r  e x t r a c t i o n .
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2.6 GEOLOGY AND SOILS
Burma is divided into four main geological regions.
2.6.1 The Shan Plateau and the Eastern Highland
This area extends north along the Chinese border to the 
rugged mountain peaks on the Tibetan boundary. The oldest rocks are 
found in the Shan States and in Tenasserim. In the north, ancient 
metamorphic rocks such as those in the ruby mining district of Upper 
Burma are common. In the Shan Plateau large areas of limestone are 
found. The Tenasserim consists mainly of sedimentary rock and masses 
of granite with igneous intrusions in which tin, wolfram, antimony and 
zinc occur. In the extreme north and south the soils are usually red 
tropical soils while red brown earths predominate in the Shan Plateau.
2.6.2 The Western Hills Region
This region comprises the ranges of hills which start from 
the eastern extremity of the Himalayas and continue southwards forming 
the Kachin, Naga, Manipur and Chin Hills. Almost all of this region 
is made up of pre-tertiary rocks. The soils of the lower altitude 
are predominantly red tropical but at higher elevations these merge into 
well drained sandy soils.
2.6.3 The Central Belt of Burma
This area covers the large central valley which has been 
sinking since the early Tertiary period. It is built up entirely of 
tertiary sediments, the greatest thickness being near the central
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axis of the basin. Economically, the tertiary rocks are of great 
importance in Burma as they contain reservoirs of petroleum. The main 
rock types are sandstones and clays.
2.6.4 The Arakan Coastal Strip
It is a low lying narrow strip of land on the western part of 
the Arakan Yoma which becomes wider in the far north. Its soil 
consists mainly of silty loam. Outcrops of Tertiary sediments with 
red tropical soils and sandy stone soils also occur in some places.
2.7 ECONOMY
The recent development of the Burmese Economy can conveniently 
be divided into three prominent periods:-
I : - Before the Second World War
II : - After the Second World War and before the national­
isation of the Trade
III : - After the nationalisation of the Trade.
2.7.1 Before the Second World War
Before the Second World War, Agriculture and Fisheries,
Forestry and Mining, played an important part in the development of the 
country. More than half of the national output in 1938-39 was accounted 
for by these four sectors with Agriculture and Fisheries contributing 
some 40 percent of the Gross Deomestic Product, Forestry 7 percent and 
Mining 5^ percent.
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For th e  f iv e  y e a r  p e r io d  from  1936-41? e x p o r ts  accoun ted  f o r  
50 p e rc e n t o f  th e  t o t a l  dom estic  p ro d u c t (G.D. P. ) w h ile  on ly  tw enty  
f iv e  p e rc e n t o f  th e  G .D .P. was sp en t on im p o r ts . C onsequently  Burma 
en joyed  a fa v o u ra b le  b a lan ce  o f  t r a d e  d u r in g  t h i s  p e r io d . R ice 
accoun ted  f o r  n e a r ly  h a l f  th e  t o t a l  v a lu e  o f  e x p o r ts .  A s u b s t a n t i a l  
flow  o f  fo r e ig n  in v e s tm e n ts  in to  Burma o c c u rre d  d u rin g  th e  p re -w ar 
p e r io d  and Andrus (1947) e s tim a te d  t h a t  i t  amounted to  n e a r ly  £155 m i l l io  
s t e r l i n g  i n  1941 w ith  about £56 m i l l io n  b e in g  accoun ted  f o r  by th e  
In d ia n  c h e t ty a r s  (money le n d e r s ) ,  m ostly  f o r  a g r i c u l t u r a l  lo a n s .
The Jap an ese  in v a s io n  o f  Burma d u rin g  th e  Second World War 
l a s t e d  from A p r il  1942 to  th e  e a r ly  p a r t  o f  1945? r e s u l t e d  i n  th e  
e v a c u a tio n  o f  B r i t i s h  p e rso n n e l from  Burma, and th e  s e t t i n g  up o f  a 
Jap an ese  M il i ta ry  Government. The economy became very  u n s ta b le  
d u r in g  th e  Japanese  reg im e.
2 .7 .2  A f te r  th e  Second World War and B efore th e  N a t io n a l i s a t io n  o f  
th e  Trade
F o re ig n  in v e s tm e n t i n  Burma, w hich had ceased  d u rin g  th e  
Jap an ese  o c c u p a tio n , d id  n o t recommence a f t e r  peace was r e - e s ta b l i s h e d  
l a r g e ly  due to  th e  u n s ta b le  p o l i t i c a l  env ironm ent and B r i t a i n 1s sev e re  
s c a r c i ty  o f  in v e s tm e n t c a p i t a l .  C o n s id e rab le  i n t e r n a l  p re s s u re  by 
th e  Burmese f o r  independence from  th e  B r i t i s h  Government r e s u l t e d  i n  
v e ry  l i t t l e  p ro g re s s  b e in g  made to  r e s to r e  th e  economy and r e p a i r  th e  
sev e re  damage caused  by th e  w ar. The s i t u a t i o n  d e t e r io r a t e d  to  such 
an  e x te n t  t h a t  f o r e ig n  c a p i t a l  s t a r t e d  to  flow  o u t o f  Burma. D uring
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1946-47* Rs.^ 300 m i l l io n  was t r a n s f e r r e d  o u t o f  th e  co u n try , la r g e ly  
to  I n d ia .  In  th e  fo llo w in g  y e a r  th e  t o t a l  ro se  to  Rs. 390 m i l l io n .  
T h e r e a f te r ,  a r i g i d  system  o f  exchange c o n t ro l  was en fo rced  and 
d u r in g  1948-49* th e s e  t r a n s f e r s  d e c l in e d  to  abou t Rs. 30 m i l l io n .
Burma gain ed  independence i n  Jan u ary  1948 and soon a f te rw a rd s  
th e  A n ti F a s c is t  P e o p le Ts Freedom League ( h e r e a f t e r  A .F .P .F .L .) came 
in to  pow er. In  F eb ruary  1948 th e  W hite F lag  Communist P a r ty  adopted  
a program  to  overth row  th e  A .F .P .F .L . governm ent. The fo llo w in g  
month th e  Communists went underground  and th e n  in to  a c t iv e  r e v o l t .
A few months l a t e r  th e  P e o p le ’ s V o lu n te e r O rg a n is a tio n  went under­
g round . K aren r e v o l t s  broke o u t i n  Septem ber w ith  a s e p a ra te  K aren 
S ta te  a s  t h e i r  o b je c t iv e .  In  December th e  p o w erfu l K aren N a tio n a l 
D efence O rg a n is a tio n  was formed and i t  to o  went in to  a c t iv e  r e v o l t .
The Two-Year P lan  w hich was fo rm u la te d  soon a f t e r  th e  
A. F .P .F .L . governm ent came in to  power had to  be abandoned because  o f  
th e  in s u r r e c t io n  p rob lem s. T r a n s p o r ta t io n  and com m unications were 
c o n s id e ra b ly  red u ced . T ra in s  and In la n d  W ater T ra n sp o rt cou ld  n o t 
ru n  a t  n ig h t  and ra ilw a y  l i n e s  and town w a te r  s u p p lie s  were f r e q u e n t ly  
damaged. These a c t i v i t i e s  s e v e re ly  reduced  th e  l e v e l  o f  p ro d u c tio n  
and commerce.
As a r e s u l t  o f  th e  in s u r r e c t io n  any p o s t war reco v e ry  th a t  
had been  ach iev ed  was a lm o st co m p le te ly  l o s t  w ith in  th e  f i r s t  two 
y e a r s  o f  indep en d en ce . A f te r  th e  Two-Year P la n  e x p ire d  th e  govern­
ment lau n ch ed  an E ig h t-Y ea r Programme. Peace was r e s to r e d  to  a 
c e r t a i n  e x te n t  d u rin g  th a t  p e r io d .
1 The In d ia n  Rupee was th e  c u rren cy  used  i n  Burma b e fo re  independence 
a s  b o th  c o u n t r ie s  were u nder B r i t i s h  c o n t ro l  d u r in g  th a t  tim e .
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The post war rice shortages in South East Asia enabled the 
State Agricultural Marketing Board (hereafter S.A.M.B.) to sell 
inferior quality rice to overseas customers until 1953. From 1954 
onwards the rapidly increasing production of rice in South East Asia 
made it extremely difficult for the S.A.M.B. to find customers for the 
low quality rice they were trying to sell. The result was a sub­
stantial drop in Burma’s export income and, consequently, balance of 
payments difficulties increased rapidly. From 1956, the Open General 
Licence (O.G.L.) for imports had to be gradually restricted. A 
political split in the A.F.P.F.L. government during the early part of 
1958 increased the problems of the economy.
In September 1958, the Prime Minister asked General Ne Win, 
the Chief of Staff of the Burmese Armed Forces, to take over power 
from him for about six months until a fair and peaceful election 
could be held. In October 1958 General Ne Win was elected as Prime 
Minister by the Parliament. During General Ne Win’s regime, peace 
and discipline was restored throughout the country. However he did 
not have time to solve the country’s economic problems.
A general election was held in early i960 and the majority 
of the seats were won by the A.F.P.F.L. (Clean) candidates. A new 
government was formed in March i960 with the previous Prime Minister 
as head of the new government. In March 1962, when the Prime 
Minister was about to create separate states for the Arakanese and 
the Shans to fulfill pre-election promises, General Ne Win success­
fully accomplished a coup and formed the Revolutionary Government 
of the Union of Burma. His cabinet members, apart from the Foreign 
Minister who was from the Public Service, were military personnel.
l6
Political leaders from both sides were arrested and all existing 
parties were abolished. To replace them the Revolutionary Govern­
ment formed The Burmese Socialist Programme Party.
The nationalization of key industries (the Teak industry, 
Inland Water Transport Corporation and Distilleries) had proceeded 
rather slowly and sporadically under the A.F.P.F.L. government but 
in view of the severe economic difficulties facing the nation, the 
Revolutionary Government launched a series of swift and sweeping steps 
early in 1963 to nationalise all sectors of the economy. Nationaliza­
tion covered both local and foreign owned enterprises. In January 
1963, the government took over the remaining British holdings in 
the joint oil venture of the Burma Oil Company. In February 1963 
all banks, insurance, shipping and air travel agencies and all export 
and import businesses were nationalised. The retail commodity 
distribution sector was nationalised in March 1964» It comprised 
more than 12,000 trade establishments which were reorganised and 
became known as "People’s Shops". More than 20 Trade Corporations 
were also established to handle the export, import, and internal 
distribution of both imported and locally produced goods. The co­
ordination and handling of all the exports and imports of the dif­
ferent Trade Corporations was given to the newly established Myanma 
Export Import Corporation (M.F.I.C.).
2.7.3 After the Nationalization of the Trade
After the formation of different Trade Corporations com­
modity distribution in the townships was done by people’s shops,
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but in the villages it was done by village co-operatives. Lack of 
experience and removal of monetary incentives soon allowed inef­
ficiencies to develop in the Trade Corporations and people's shops 
and in the general commodities distribution sector. Black market- 
eering of all commodities became prevalent and the production of all 
commodities fell abruptly. Misappropriation of government money and 
commodities in the people's shops was common and the government lost 
substantial funds through the Trade Corporations and people's shops. 
Although people's shops were run at a loss, village co-operatives 
made considerable profits in commodities distributions so the govern­
ment realized the need for changing the system of people's shops to 
township and village co-operatives throughout the country.
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CHAPTER 3
HISTORICAL BACKGROUND OF FORESTRY IN BURMA 
3.1  FOREST CONSERVATION POLICY
F o re s t  c o n s e rv a tio n  was in tro d u c e d  i n  Burma i n  1752, d u r in g  
th e  A laungpaya d y n as ty  when th e  Burmese Kings p roc la im ed  te a k  as  a 
"Royal Tree" which cou ld  n o t be c u t w ith o u t t h e i r  p e rm iss io n . Soon 
a f t e r  th e  F i r s t  Anglo Burmese War i n  1826 th e  B r i t i s h  occup ied  th e  
whole o f  A rakan and T enasserim  and te a k  f o r e s t s  i n  T enasserim  were 
e x p lo i te d  h e a v i ly  w ith o u t any c o n t ro l  w h a tso ev er. I t  was n o t u n t i l  
l8 5 l  t h a t  th e  B r i t i s h  Government ap p o in te d  th e  f i r s t  f u l l y  q u a l i f i e d  
f o r e s t e r  (Mr B ran d is) to  Burma. The a u t o r i t i e s  began to  r e a l i s e  
t h a t  tim b e r re s o u rc e s  were b e in g  d e p le te d  and l a i d  down a f o r e s t  
c o n s e rv a tio n  p o lic y  s im i la r  to  t h a t  l a i d  down by th e  Burmese K ings.
S c i e n t i f i c  management o f  f o r e s t r y  began a f t e r  Mr B randis 
was re a p p o in te d  i n  1856 . The management o f  a l l  r e s e rv e s  and some 
o f  th e  u n c la sse d  f o r e s t s  were covered  by Working P lan s  w hich aimed 
a t  s u s ta in e d  y ie ld  management o f  th e  f o r e s t s  i n  p e r p e tu i ty .  The 
f i r s t  B r i t i s h  f o r e s t  l e g i s l a t i o n  r e le v a n t  to  Burma was th e  In d ia n  
F o re s t  Act VII o f  1865 . R ules u n d er t h i s  a c t  l a i d  down th e  
p roced u re  f o r  r e s e r v a t io n  o f  f o r e s t s .  In  s p i t e  o f  some o p p o s it io n , 
p ro g re s s  i n  r e s e r v a t io n  c o n tin u ed  s t e a d i ly .  In  l8 8 l ,  th e  In d ia n  
F o re s t  Act o f  1865 was re p la c e d  by th e  Burma F o re s t  Act XIX and, 
fo llo w in g  th e  am algam ation o f  Upper and Lower Burma i n  1895  ^ th e  
F o re s t  Act was ex tended  to  co v er a l l  o f  Burma. The new Burma
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F o re s t Act o f  1902 in tro d u c e d  th e  r e s e r v a t io n  o f  s ix  sp e c ie s  o th e r  
th a n  te a k  o v e r th e  whole o f  Burma and o f  many o th e r  s p e c ie s  ov er 
s e le c te d  l o c a l i t i e s .  I t  a lso  in c lu d e d  th e  c o n t ro l  o f  f e l l i n g ,  lo g ­
g in g  and c o l l e c t in g .
3 .2  FOREST MANAGEMENT
F o re s ts  i n  Burma a re  d iv id e d  in to  two c la s s e s ,  nam ely, 
r e s e rv e d  f o r e s t s  and u n c la sse d  f o r e s t s .  From th e  p o in t  o f  view  o f  
u t i l i t y  and management th e y  a re  a g a in  d iv id e d  in to  th r e e  c a te g o r ie s  
a c c o rd in g  to  a c c e s s i b i l i t y  as  fo llo w s :
( i )  L ocal Supply Working C ir c le ,
( i i )  Commercial Supply Working C ir c le ,  and
( i i i )  Teak S e le c t io n  W orking C ir c le .
Those a re a s  a c c e s s ib le  f o r  e x t r a c t io n  o f  a l l  tim b e rs  a re  
c la s s e d  as  L ocal Supply Working C irc le  w h ile  a re a s  a c c e s s ib le  o r  
l i k e l y  to  become a c c e s s ib le  by open ing  up o f  e x t r a c t io n  ro ad s  f o r  
n o n - f lo a ta b le  tim b e rs  a re  c la s s e d  as  Commercial Supply Working C ir c le .  
The rem ain ing  in a c c e s s ib le  a re a s  i n  th e  i n t e r i o r  a re  c la s s e d  as 
Teak S e le c t io n  Working C ir c le .
The management system  adop ted  i n  th e  Commercial Supply 
Working C irc le  and Teak S e le c t io n  Working C irc le  i s  th e  Burma S e le c ­
t i o n  System.'*' In  s u i ta b le  l o c a l i t i e s  o f  th e  Commercial Supply
Burma S e le c t io n  System i s  a p e r io d ic  s e le c t io n  system  w ith  a f ix e d  
f e l l i n g  c y c le  (30 y e a r s )  r a th e r  th a n  a t r u e  s e le c t io n  system . Under 
t h i s  system  a l l  t r e e s  conform ing to  th e  s ta n d a rd  o f  m a rk e ta b i l i ty  
w hich have reach ed  th e  p re s c r ib e d  g i r t h  l i m i t ,  o r  a re  d e t e r io r a t i n g  
o r  dy ing  and w i l l  n o t su rv iv e  f o r  a n o th e r  30 y e a rs  a re  ta k e n  o u t .
At th e  same tim e c lim b e r c u t t in g  and im provem ent f e l l i n g s  a re  c a r ­
r i e d  o u t d u rin g  m arking and g i r d l in g  o p e ra t io n s .
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Working Circle concentrated regeneration by means of taungya (raising 
plantation with the help of agricultural crops) is also practised.
The management system adopted in the Local Supply Working Circle is 
either coppice with standards or clear felling. The method of 
regeneration is adapted to suit local conditions.
3.3 LIMITATIONS IN FORESTRY PRODUCTION
In general, there are four limitations in forestry
Production:-
(i) Legal limitations
(ii) Technical limitations
(iii) Natural limitations
(iv) Economic limitations
3.3.1 Legal Limitations
The Burma Forest Act prohibits a range of activities in 
either the reserved or unclassed forests. One of the most import­
ant parts of the act (Section 26) prohibits extraction of timber, 
or other activities, by non forest service personnel in the reserved 
forests.
Some of the rules which are meant to supplement the act 
prohibit the cutting of teak trees, reserved trees, and unreserved 
trees, in the unclassed forests unless they are for domestic, public, 
agricultural and fishing purposes and only if they are to be used 
within 20 miles of felling and used within a year.
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There a re  a lso  r u le s  and r e g u la t io n s  i n  th e  Act to  c o n t ro l  
f e l l i n g ,  lo g g in g  and th e  c o l l e c t io n  o f  f o r e s t  p ro d u c ts .
3*3.2 T e c h n ica l L im ita tio n s
E x tra c t io n  o f  tim b e r f o r  t r a d e  p u rp o ses  u nder l i c e n s e  o r  
any form o f  agreem ent i s  c o n t ro l le d  a s  fo llo w s .
A p p lic a tio n  o f  g i r t h  l i m i t s  to  v a r io u s  s p e c ie s  i n  re ­
se rv ed  and u n c la s se d  f o r e s t s  i n  acco rdance  w ith  th e  Working P lan s  
i s  r i g i d l y  e n fo rc e d . E x p lo ita b le  g i r t h  l i m i t s  v a ry  from s p e c ie s  
to  s p e c ie s  and from l o c a l i t y  to  l o c a l i t y ,  b u t g e n e ra l ly ,  i n  th e  
re s e rv e d  f o r e s t s ,  g i r t h  l i m i t s  f o r  te a k  i n  good te a k  f o r e s t s  i s  7 T6 ” 
g i r t h  a t  b r e a s t  h e ig h t ( g . b . h . ) and i n  poor te a k  f o r e s t s  i s  6 !6 n 
g .b .h .  As f o r  hardwoods th e  e x p lo i ta b le  g i r t h  l i m i t  i s  g e n e ra l ly  
6* g .b .h .  I n  u n c la s s e d  f o r e s t s  th e  g i r t h  l i m i t  f o r  te a k  i s  7* g .b .h .  
b u t ,  as  w ith  hardw oods, th e  g i r t h  l i m i t  i s  6 1 m easured a t  l 8 n from 
th e  ground.
O b lig a to ry  and o p t io n a l  s p e c ie s  f o r  hardwoods vary  
a cc o rd in g  to  lo c a l  m a rk e ta b i l i ty  o f  th e  s p e c ie s .  There a re  a lso  
c e r t a in  s p e c i f i c a t io n s  f o r  minimum s iz e  and q u a l i ty  o f  lo g s  to  be 
e x t r a c te d  from  o b l ig a to ry  s p e c ie s .
3 .3 .3  N a tu ra l L im ita tio n s
N a tu ra l f a c to r s  which l i m i t  f o r e s t r y  a c t i v i t i e s  a re  
c lim a te  and top o g rap h y .
Burma re c e iv e s  monsoon r a in s  a lm ost c o n tin u o u s ly  from mid 
May to  mid O cto b er. The w ea th e r i s  v e ry  warm d u rin g  summer.
Timber e x t r a c t io n  i n  Burma i s  h e a v i ly  dependen t on an im al power which
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can work on ly  d u rin g  th e  r a in s  where w a te r  and fo d d e r  a re  p l e n t i ­
f u l .  D uring th e  h o t w ea th e r an im als  have to  be g iv e n  r e s t  because 
o f  h e a t  and la c k  o f  s u i ta b le  fo d d e r .
Topography a lso  p la y s  an im p o rta n t r o le  i n  th e  e f f i c i e n t  
e x t r a c t io n  o f  f o r e s t  p roduce . Most o f  th e  f o r e s te d  a re a s  a re  i n  
h i l l y  c o u n try  th u s  ad d in g  to  th e  e x t r a c t i o n  p rob lem s. Road con­
s t r u c t io n  and road  t r a n s p o r t  i s  u s u a l ly  to o  ex p en s iv e , co n se q u e n tly , 
e x t r a c t i o n  i s  u s u a l ly  l im i te d  to  a re a s  w ith  s u i ta b le  s tream  and 
r i v e r  a c c e s s  to  a llo w  f l o t a t i o n  o f  lo g s  to  th e  m arke t.
3. 3.4 Economic L im ita t io n s
The f o r e s t s  o f  Burma a re  v e ry  i r r e g u l a r  w ith  many sp e c ie s  
mixed to g e th e r .  The abundance o f  s p e c ie s  h an d icap s  e f f i c i e n t  
f o r e s t  management s in c e  f o r e s t  u t i l i s a t i o n  up t i l l  now has been 
c o n fin e d  to  a few v a lu a b le  s p e c ie s .  The h ig h  c o s t  o f  t r a n s p o r t  
and th e  heavy r e l i a n c e  on f l o t a t i o n  m ethods h as  meant t h a t  most low 
v a lu e  sp e c ie s  can n o t be e x t r a c te d  eco n o m ica lly .
3.4 ORGANISATION OF THE FOREST SERVICE
The o r g a n is a t io n  o f  th e  F o re s t  S e rv ic e  i n  Burma i s  i l ­
l u s t r a t e d  i n  f ig u r e  3.1
The C h ie f C o n se rv a to r o f  F o re s ts  i s  th e  a d m in is tr a t iv e  
head o f  th e  D epartm ent o f  F o r e s ts .  Under him a re  s ix  t e r r i t o r i a l  
c o n s e rv a to rs ,  each  re s p o n s ib le  f o r  f o r e s t  management i n  h i s  re sp e c ­
t i v e  F o re s t C ir c le ,  one C o n se rv a to r re s p o n s ib le  f o r  P lan n in g ,
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one C o n serv a to r re s p o n s ib le  f o r  r e s e a rc h  w hich in c lu d e s  su p e rv is in g  
th e  Burma F o re s t  School, The F o re s t  E conom ist, The S i l v i c u l t u r i s t ,  
and The D iv is io n a l  F o re s t  O f f ic e r  i n  charge  o f  th e  Timber R esearch  
and Agency D iv is io n .
Under each  t e r r i t o r i a l  C o n se rv a to r th e r e  a re  betw een 
fo u r  and seven f o r e s t  d iv i s io n s  (u su a lly  s ix ) ,  each  headed by a 
D iv is io n a l  F o re s t  O f f ic e r .  E x tra  A s s is ta n t  C o n se rv a to rs  o f  
F o re s ts  a re  p la c e d  u nder D iv is io n a l  F o re s t  O f f ic e r s  to  a s s i s t  them 
i n  t h e i r  a d m in is tr a t iv e  d u t i e s .  Every D iv is io n a l  F o re s t  O f f ic e r  
h as  to  su p e rv is e  betw een fo u r  and s ix  F o re s t  Ranges (depend ing  on 
th e  i n t e n s i t y  o f  th e  f o r e s t  m anagem ent).
One F o re s t  Ranger i s  p la ced  i n  charge o f  each  F o re s t 
Range and he i s  u s u a l ly  a s s ig n e d  a number o f  Deputy R angers who 
a s s i s t  him i n  h i s  d u t i e s .  A F o re s t  Range i s  made up o f  s e v e ra l  
b e a ts  (a  b e a t  i s  th e  s m a lle s t  u n i t  o f  management i n  th e  F o re s t  De­
p a rtm en t)  and may c o n ta in  s e v e ra l  com partm ents ( in s id e  th e  re se rv ed  
f o r e s t s ) ,  coupes (u n c la s se d  f o r e s t s )  o r  d e f in e d  a re a s  (o u ts id e  
e i t h e r  re s e rv e d  o r  u n c la sse d  f o r e s t s ) .  A F o r e s te r  i s  p la ced  in  
charge o f  each  b e a t .
3.5 TRAINING OF PERSONNEL
There a re  th r e e  l e v e l s  o f  F o re s t  S e rv ic e  Employee t r a in e d  
and employed i n  Burma.
( i )  S e n io r  Branch
( i i )  Range O f f ic e r s
( i i i )  Deputy Rangers
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Senior Branch personnel are recruited by the Public Ser­
vice Commission from students who have at least two years of Uni­
versity education and are of sound health. After selection the 
successful candidates undertake a four year course at the Department 
of Forestry, University of Rangoon. On completing the course they 
are appointed as Extra Assistant Conservator of Forests.
Probationary Stipendiary Rangers are selected from stu­
dents with at least matriculation level secondary education who 
pass a competitive entrance examination at the Burma Forest School. 
Those selected are sent to forest divisions for a minimum of one 
year to study intensive forestry operations. They are then sent 
to the Burma Forest School (Upper Course). After completing two 
years of studies they return to forest divisions and serve as 
Probationary Forest Rangers. They are given the post of Forest 
Ranger and placed in charge of a Forest Range if they complete a 
further two years of satisfactory service.
Foresters are selected from students with at least two 
years of secondary education. Three years field experience is 
necessary before the recruit can sit for the competitive examina­
tion which, if successfully passed, enables him to study at the 
Burma Forest School (Lower Course). After completing two years 
of the studies at the Burma Forest School, they also return to their 
respective forest divisions (if possible) with the title of Deputy
Rangers.
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3.6 EXTRACTION
Extraction of teak before the Second World War was done 
mainly by five foreign and two indigenous long term lessees. There 
was also one extraction agency run by the Forest Department.
The following statement shows the average breakdown 
of teak extraction for the five years period from 1934 to 1939*
Cubic Tons Percent
(round)
British Lessees 370,000 79.2
Indiginous Lessees 12,000 2.6
Under Licenses 54,000 11.6
Myitmaka Extraction Agency 31,000 6.6
Total 467,000 100.0
Those who worked under Licenses were local traders who 
used to work in the Minor Teak Selection Working Circle and also in 
some of the Unclassed Forests Working Circle. Their leases were 
of a short term nature and did not exceed two years.
Extraction of hardwoods was done by local traders.
There are four phases in extraction:-
(i) Cutting (Felling and Logging)
(ii) Snigging
(iii) Intermediate Transportation
(a) Single log floating of teak
(b) Carting of hardwoods
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( iv )  F in a l  T ra n s p o r ta t io n
(a )  R a ftin g
(b ) R a ilin g
(c )  T ruck ing
3 .6 .1  C u ttin g  ( F e l l in g  and Logging)
The te a k  c u t t in g  seaso n  i s  r e s t r i c t e d  to  th e  months June 
to  Jan u ary  b u t hardwoods can be c u t a t  any tim e th ro u g h o u t th e  y e a r . 
T rees can n o t be f e l l e d  and l e f t  on th e  ground f o r  lo n g  p e r io d s  
because  o f  th e  d anger o f  l o s s  from  f o r e s t  f i r e s  w hich o ccu r a lm ost 
ev ery  y e a r .  A f te r  f e l l i n g ,  lo g s  have to  be sn igged  to  an a re a  
f r e e  from f o r e s t  f i r e s .
The f e l l i n g  o f  te a k  and hardwoods i s  c a r r i e d  o u t w ith  
c ro s s c u t  saws and axes a lth o u g h  c h a in  saws a re  b e in g  in tro d u c e d  
where p o s s ib le .
3 .6 .2  S n igg ing
S n igg ing  o f  lo g s  i n  Burma i s  done by e le p h a n ts  and 
b u f f a lo s ,  b u t on ly  e le p h a n ts  can be used  i n  v e ry  d i f f i c u l t  a r e a s .  
The average sn ig g in g  d is ta n c e  i s  abou t two m ile s .  Teak lo g s  a re  
sn igged  to  a stream  where th e y  can  be f lo a te d  down th e  stream  
d u rin g  th e  r a in y  seaso n . Hardwood lo g s ,  b e in g  h e a v ie r  and s in k -  
a b le ,  a re  sn igged  to  a ro ad  f o r  c a r r ia g e  by b u llo c k  c a r t s  to  th e  
d e p o t.
The seaso n  f o r  sn ig g in g  by b o th  e le p h a n ts  and b u f f a lo s ,  
i s  from mid June to  mid O ctober and from mid November to  end o f  
F eb ruary  i . e .  72 months i n  a y e a r .  E lep h an ts  r e q u ir e  r e s t  from
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mid October to mid November for annual innoculation against 
anthrax and from March to mid June because of heat and lack of 
water and fodder.
The average working capacity of an elephant is from 
1-3 cubic tons and working life is about 35 years. The average 
capacity of a pair of buffalos is up to 1 ton and working life is 
about 8 years. It is very hard to estimate exactly how many ele­
phants were used in extraction before the War. The most common 
estimate is about 6,000, but U Aung Baw, Director of Extraction 
of the State Timber Board in his broadcast about "The State Timber 
Board” on the 19th of August 1950 stated that there were 3^000 
elephants owned by British Firms and 1,500 elephants owned by 
indigenous timber traders. This number has since declined to 
3,046 in 1969/70.
3.6.3 Intermediate Transportation
(a) Single Log Floating of Teak
After snigging to a suitable stream teak logs are floated 
down the stream to the main depot during the rainy season (June 
to September). The average distance for single log floating of 
teak is from 20-80 miles but in a few places the distance may be 
more.
(b) Carting of Hardwoods
After snigging to a suitable location, hardwood logs 
are carted 5 to 8 miles to a road, river, or railhead where truck­
ing, or any other suitable kind of transportation, is available. 
Usually however logs are transported to the main depot by truck.
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3.6.4 Final Transportation
(a) Rafting
About 85 percent of teak and 60 percent of hardwoods are 
transported from the depot to the milling stations by means of 
rafts. Teak can be floated without any aid but hardwoods can be 
floated only with the aid of bamboos. Consequently, the trans­
portation of hardwoods is more expensive than that of teak. The 
average rafting distance for teak is about 600 miles whereas hard­
woods are only rafted about 250 miles. Teak is usually rafted to 
the sea ports and has to cover longer distances than hardwoods, 
which usually end up at inland towns.
(b) Railing
About 15 percent of all teak logs and 40 percent of hard­
wood logs are transported from depot to mill by rail. Railing 
can be done throughout the year for either teak or hardwoods but is 
usually more expensive per ton mile than water transport.
(c) Trucking
Because of road conditions and truck capacity, trucking 
is usually only undertaken for short distances of 10 to 20 miles. 
Trucking on highways is cheaper than on other roads but is still 
restricted to distances not greater than 30 miles, the cost being 
very high when compared to other kinds of transportation.
3.7 NATIONALISATION
The five British timber firms which returned to Burma
after the Second World War, found most of their equipment destroyed.
30
The sh o rta g e  o f  in v e stm en t fu n d s , th e  u n s ta b le  n a tu re  o f  th e  govern­
m ent, and th e  war damage, fo rc e d  th e  f iv e  tim b e r  l e s s e e s  to  form 
th e  Teak C onsortium . Because o f  f in a n c in g  problem s, and a lso  to  
en su re  th em se lv es  some p a r t i c i p a t i o n  i n  th e  tim b e r  in d u s try  i n  
Burma a f t e r  independence , th e  Teak C onsortium  in v i t e d  th e  govern­
ment to  j o in  i t .
The governm ent, r e a l i z i n g  th e  s u b s t a n t i a l  amount o f  heavy 
c o n s tru c t io n  and r e h a b i l i t a t i o n  work r e q u ire d ,  d e c l in e d  to  p a r t i c i ­
p a te  i n  th e  C onsortium . In s te a d  i t  form ed th e  Timber P ro je c t  
Board i n  c o n ju n c tio n  w ith  th e  C onsortium  and c o n tr ib u te d  th e  
w orking c a p i t a l  f o r  th e  B oard’ s a c t i v i t i e s  w h ile  th e  C onsortium  
p ro v id ed  th e  s t a f f  and equipm ent. Under t h i s  arrangem ent th e  
governm ent was to  re c e iv e  3 / 5 th s  o f  th e  p r o f i t s  o f  th e  Timber 
P r o je c t  B oard’ s o p e ra t io n s .
A f te r  Burma re c e iv e d  h e r  independence on th e  4 th  Jan u ary
1948, th e  n a t io n a l i s a t i o n  o f  im p o r ta n t i n d u s t r i e s ,  in c lu d in g  th e  
te a k  in d u s t r y ,  was c a r r i e d  o u t .  On 1 s t  June 1948, th e  governm ent 
n a t io n a l i s e d  one t h i r d  o f  th e  a re a s  le a s e d  to  th e  C onsortium . The 
rem ain ing  two th i r d s  o f  th e  le a s e  a re a s  and th e  C onsortium ’ s saw 
m i l l s  were to  be n a t io n a l i s e d  i n  th e  fo llo w in g  y e a r .  However, 
when in s u r r e c t io n  caused  a com plete d i s r u p t io n  o f  a l l  f o r e s t r y  
o p e ra t io n s  i n  Burma, th e  C onsortium  re q u e s te d  th e  governm ent to  
speed up th e  n a t io n a l i s a t i o n  p ro c e s s .  C onsequen tly , n a t io n a l i s a ­
t i o n  o f  th e  te a k  in d u s tr y  was e f f e c t i v e l y  com pleted  by F ebruary
1949. Some l i c e n s e  t r a d e r s  o u ts id e  o f  th e  C onsortium , were a llow ed  
to  co n tin u e  u n t i l  th e  hardwood in d u s t r y  was n a t io n a l i s e d  i n
A p ril 1964»
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The State Timber Board was formed soon after nationalisa­
tion of the teak trade was commenced in June 1948, but only became 
a statutory body under an act of parliament in 1951.
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CHAPTER 4
DESCRIPTION OF PRESENT FOREST MANAGEMENT AND UTILIZATION
4 .1  GIRDLING OF TEAK
The c h ea p es t method o f  t r a n s p o r t in g  lo g s  lo n g  d is ta n c e s  i n  
Burma i s  to  f l o a t  them down th e  s tream s and r i v e r s .  T rees must be 
g i r d le d  th r e e  y e a rs  b e fo re  f e l l i n g  i f  th e y  a re  to  f l o a t  s a t i s f a c t o r i l y .  
G ird lin g  i s  c u t t in g  th ro u g h  th e  b a rk  and sapwood o f  th e  t r e e  to  expose 
a t h in  co n tin u o u s  r in g  o f  heartw ood . The a b i l i t y  to  f l o a t  a f t e r  
g i r d l in g  i s  an im p o rta n t p ro p e r ty  o f  te a k ,  a p ro p e r ty  which v e ry  few 
o th e r  t r e e s  i n  Burma have, and one w hich p e rm its  th e  e x t r a c t io n  o f 
te a k  from  rem ote a r e a s .  G ird l in g  i s  u s u a l ly  done d u r in g  f a i r  w eather 
i . e .  from  November to  m iddle o f  May.
4 .1 .1  Teak Y ield  R e g u la tio n
The a llo w a b le  c u t f o r  te a k  i s  c a lc u la te d  i n  th e  Working 
P lan s  u t i l i s i n g  d a ta  o b ta in e d  d u r in g  th e  p re v io u s  g i r d l in g .  Teak 
t r e e s  o f  4 ’ g .b .h .  and o v e r a re  enum erated d u rin g  g i r d l in g .  Y ie ld  
f o r  th e  n ex t f e l l i n g  c y c le  i s  th e n  c a lc u la te d  from  t h i s  enum era tion  
d a ta .  The number o f  y ie ld  t r e e s  to  be o b ta in e d  i n  th e  n e x t f e l l i n g  
c y c le  depends on th e  number o f  t r e e s  l e f t  i n  th e  g i r t h  c l a s s  one fo o t  
below  th e  g i r t h  c u t t in g  l i m i t  and f r e q u e n t ly  in c lu d e s  some o f  th e  t r e e s  
from  th e  n e x t low er g i r t h  c l a s s  a s  w e ll .  A m o r ta l i ty  f a c t o r  i s  in ­
c luded  i n  th e  c a l c u la t io n s .  The c a l c u la t io n  o f  y ie ld  from th e  Work­
in g  P lan s  C irc le  i s  f a i r l y  a c c u ra te  and i s  g iv en , to g e th e r  w ith  th e  
management sc h e d u le s , i n  th e  D iv is io n a l  Working P la n s .
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4 .1 .2  S e le c t io n  o f  A reas to  be G ird le d
The sc h e d u lin g  o f  g i r d l in g  o p e ra t io n s  i s  i n i t i a l l y  d e term ined  
by th e  D iv is io n a l  Working P lan . However, g i r d l in g  sch ed u le s  have to  
be c o -o rd in a te d  w ith  th e  S ta te  Timber B oard1s ( S .T .B .) ! s a b i l i t y  to  
f e l l  and e x t r a c t  th e  g i r d le d  t r e e s  th r e e  y e a rs  l a t e r .  C onsequently  
th e  D iv is io n a l  F o re s t  O f f ic e r  i s  r e q u ire d  to  c o n s u lt  w ith  th e  Manager 
o f  th e  S ta te  Timber Board b e fo re  g i r d l in g  o p e ra t io n s  a re  commenced.
4 . 1 . 3  G ird lin g  Operation
B efore g i r d l in g  commences r e p a i r s  a re  made to  com partment 
boundary and boundary p i l l a r s .  A ll g i r d le d  t r e e s  i n  th e  same com part­
ment o r  coupe a re  numbered s e r i a l l y .  At th e  same tim e fu tu r e  y ie ld  
t r e e s  a re  numbered on a l i g h t  sapwood b la z e .  D e ta i ls  o f  g ird le d  
t r e e s  and f u tu r e  y i e ld  t r e e s  a re  re c o rd e d  by th e  g i r d l in g  o f f i c e r  i n  th e  
g i r d l in g  n o te  book. F in a l ly  th e  g i r d l in g  o f f i c e r  has to  p re p a re  maps 
showing d i f f e r e n t  ty p e s  o f  f o r e s t s  and th e  p o s i t io n  o f  g i r d le d  t r e e s  
o f  th e  a r e a .
A ll  d i a r i e s ,  to g e th e r  w ith  a s ta te m e n t o f  th e  t r e e s  g i rd le d  
and l e f t ,  and th e  g i r d l in g  a c c o u n ts , a re  s e n t to  th e  D iv is io n a l  F o re s t  
O f f ic e r .
4 .2  MARKING FOR SELECTION FELLING
P r io r  to  th e  n a t io n a l i z a t i o n  o f  th e  tim b e r  t r a d e ,  th e  mark­
in g  o f  hardwood f o r  s e le c t io n  f e l l i n g  was c a r r i e d  o u t seven y e a rs  
a f t e r  o r  th r e e  y e a rs  b e fo re  te a k  g i r d l in g  to  avo id  any c o n fu s io n  betw een
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th o s e  who worked on te a k  and th o se  who worked on hardw oods. The same 
method was s t i l l  p r a c t i s e d  a f t e r  th e  n a t io n a l i s a t i o n  o f  th e  te ak  t r a d e  
b u t i t  became n e c e ssa ry  to  c o n c e n tra te  e x t r a c t io n  in to  as  few a re a s  as  
p o s s ib le  once th e  S ta te  Timber Board became th e  o n ly  agency f o r  th e  
e x t r a c t i o n  o f  b o th  te a k  and hardw oods. A lthough te a k  g i r d l in g  and m arkii 
o f  hardw oods canno t be c a r r ie d  o u t s im u lta n e o u s ly , p re s e n t  p r a c t ic e  i s  
to  c o n c e n tra te  b o th  o p e ra t io n s  i n  th e  same com partm ents o r  coupes o f  
th e  com m ercial supply  w orking c i r c l e  to  reduce  th e  sp read  o f  th e  
s c a rc e  e x t r a c t io n  equipm ent by th e  S ta te  Tim ber Board.
Y ie ld  i s  u s u a l ly  c a lc u la te d  on an a re a  b a s is  b u t d a ta  on 
f u tu r e  y i e ld  t r e e s  o b ta in e d  d u rin g  m arking i s  sometimes used  f o r  th e se  
c a l c u l a t i o n s .
M arking f o r  s e le c t io n  f e l l i n g  i s  u s u a l ly  c a r r i e d  o u t d u rin g  th< 
ra in y  se a so n  when most o f  th e  f o r e s t  su b o rd in a te s  have l e s s  work th a n  
d u r in g  f a i r  w ea th e r.
4 .3  ROYALTY APPRAISAL
B efore n a t io n a l i s a t i o n ,  te a k  was so ld  on a lo n g  te rm  a re a  
le a s e  b a s i s  a t  r o y a l t i e s  f ix e d  by th e  F o re s t  D epartm ent. The ro y a l ty  
r a t e s  were c a lc u la te d  u s in g  e x t r a c t io n  d a ta  o b ta in e d  from  th e  Myitmaka 
E x t r a c t io n  Agency ru n  by th e  F o re s t  D epartm ent. S ince  n a t io n a l i s a t io n ,  
r o y a l ty  r a t e s  have been  f ix e d  by th e  F o re s t  D epartm ent a f t e r  n e g o t ia t i r ^  
w ith  th e  S ta te  Timber Board. Three d i f f e r e n t  c l a s s e s  a re  i n  u se  f o r  
r o y a l ty  a sse ssm e n t. Teak lo g s  30 cub ic  f e e t  and o v er a re  c la s s e d  
a s  f u l l  s iz e ,  o v e r 20 cu b ic  f e e t  and u nder 30 cu b ic  f e e t  a re  c la s s e d
35
as  u n d e rs iz e ,  and u nder 20 cu b ic  f e e t  a re  c la s s e d  as  r e f u s e .  D if­
f e r e n t  r o y a l ty  r a t e s  a re  a p p lie d  f o r  d i f f e r e n t  c la s s e s  w ith  th e  h ig h e s t  
r a t e  b e in g  f o r  f u l l  s iz e  lo g s .
When s h o r t  term  le a s e s  w ere u sed , te a k  was u s u a l ly  so ld  by 
te n d e r  and ro y a l ty  r a t e s  were c o n t ro l le d  by g i r t h  c la s s e s  r a th e r  th a n  
th e  cu b ic  c o n te n t .  The d i f f e r e n t  g i r t h  c l a s s e s  used  were under 
3 T6n , 3 !6 n to  4 Tl l n, and 5 ’ and o v e r . S h o rt te rm  le s s e e s  were r e ­
q u ire d  to  e x t r a c t  a l l  tim b e r w ith in  two y e a r s .
Logging f o r  b o th  lo n g  te rm  and s h o r t  te rm  le s s e e s  were 
checked by th e  F o re s t  D epartm ent to  en su re  t h a t  no m ark e tab le  lo g  was 
l e f t  beh ind  i n  th e  f o r e s t s  d u rin g  e x t r a c t io n .  However th e  S ta te  Tim­
b e r  Board’ s te a k  lo g g in g  o p e ra t io n s  a re  n o t checked .
M easuring o f  te a k  lo g s  i s  u s u a l ly  done a t  a d ep o t o r  a t  a 
p la c e  on th e  main r i v e r  s p e c i f ie d  by th e  F o re s t  D epartm ent.
The check ing  ( s i t  m ark ing) o f  hardwood lo g s  i s  done a t  th e  
stump b u t th e  m easuring  o f  hardwood lo g s  i s  done a t  s p e c if ie d  p la c e s .  
R oyalty  r a t e s  d i f f e r  from s p e c ie s  to  s p e c ie s  ac c o rd in g  to  th e  r a t e s  
g iv e n  by th e  b id d e r  i n  th e  re s e rv e d  f o r e s t s  b u t,  i n  th e  u n c la sse d  
f o r e s t s ,  th e  r a t e s  a re  f ix e d  by th e  F o re s t  D epartm ent.
4 .4  PLANTATIONS
At th e  end o f  March 1936, Burma had 106,208 a c re s  of p la n ta ­
t i o n s  o f  te a k  and o th e r  mixed s p e c ie s .  Most o f  th e  p re -w ar p la n ta t io n s  
were d e s tro y e d  by th e  Ja p a n e se . R e la t iv e ly  few p la n ta t io n s  have been  
e s ta b l i s h e d  by th e  F o re s t  D epartm ent s in c e  th e n  because  o f  a s c a r c i ty  
o f  fu n d s . Up to  th e  o u tb re a k  o f  War, p la n ta t io n s  were reg a rd ed  as
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com pensatory  p la n t in g s  f o r  tim b e r  removed i n  th e  lo g g in g  o p e ra t io n s  
and were p la n te d  w herever p o s s ib le  w hereas, s in c e  th e  War, p la n ta t io n s  
have been  r e s t r i c t e d  to  L ocal Supply Working C irc le  a r e a s .  The an­
n u a l y ie ld  o b ta in e d  from  th e  n a tu r a l  f o r e s t s  i s  rem ain ing  c o n s ta n t 
because  im provem ent f e l l i n g s  canno t be c a r r ie d  o u t e f f e c t i v e l y .  Al­
though  th e  q u a l i ty  o f  te a k  from p la n ta t io n s  com pares fa v o u ra b ly  w ith  
th e  q u a l i ty  o f  te a k  from n a tu r a l  f o r e s t s ,  no economic e v a lu a tio n s  on 
te a k  p la n ta t i o n s  have e v e r  been  made i n  th e  c o u n try . C onsequen tly , 
i t  i s  n o t p o s s ib le  to  de te rm in e  w hether more te a k  p la n ta t io n s  shou ld  
be e s ta b l i s h e d  o r  n o t.
4 .5  UTILIZATION
Only te a k ,  d u ra b le  s p e c ie s  and some sem idu rab le  s p e c ie s ,  
a re  used  a t  th e  p re s e n t  moment. The use  o f  some o f  th e  sem idurab le  
and n o n d u rab le  sp e c ie s  w i l l  on ly  be p o s s ib le  on a la rg e  s c a le  when 
th e r e  a re  s u f f i c i e n t  p re s e rv a t iv e  tr e a tm e n t p la n ts  to  t r e a t  them.
The n o n d u rab le  s p e c ie s  have o th e r  in h e re n t  d is a d v a n ta g e s . T h e ir  c o s t 
o f  e x t r a c t i o n  i s  th e  same as th e  c o s t  o f  e x t r a c t io n  f o r  d u ra b le  h a rd ­
woods and some o f  them decay d u rin g  e x t r a c t io n .
Bamboo i s  used  to  a c o n s id e ra b le  e x te n t  i n  house c o n s tru c t io n  
(ab o u t 50  p e rc e n t o f  th e  houses a re  b u i l t  o f  bamboo, 35 p e rc e n t o f  mixe( 
bamboo and tim b e r , 14 p e rc e n t a l l  tim b e r  and 1 p e rc e n t a l l  b r ic k )
(Long, 1959). However, th e  use  o f  bamboo w i l l  p ro b ab ly  be r e s t r i c t e d  
i n  th e  f u tu r e  s in c e  Burma i s  a t  p re s e n t  e s t a b l i s h in g  a bamboo based  
p ap e r and p ap er p ro d u c ts  in d u s t r y .
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I f  some o f  th e  sem idurab le  and nondurab le  tim b e r can be 
s u b s t i tu te d  f o r  bamboo i n  house c o n s tr u c t io n  th e n  sawn tim b e r  con­
sum ption seems l i k e l y  to  in c re a s e  i n  th e  f u tu r e .
About 300 saw m i l l s ,  th r e e  plywood and v en ee r m i l l s ,  a sm all 
pu lp  and p ap er f a c to r y ,  and a f u r n i t u r e  f a c to r y ,  a re  th e  on ly  tim b e r 
p ro c e s s in g  p la n ts  i n  th e  c o u n try . Most saw m i l l s  a re  s t i l l  u s in g  
c i r c u l a r  saws few h av in g  band saw s. The p e rc e n ta g e  o f  sawn tim b e r 
reco v e re d  from  lo g s  has been  d e c l in in g  o v e r r e c e n t  y e a rs  and i s  now 
down to  31 .5  p e rc e n t.
Plywood produced by th e  plywood f a c t o r i e s  i s  g e n e ra lly  o f  low 
q u a l i ty  when compared w ith  t h a t  p roduced  i n  o th e r  more developed  
c o u n t r ie s .  As a r e s u l t ,  most o f  i t  canno t be so ld  f o r  e x p o rt and
has to  be used  i n  Burma.
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CHAPTER 5
PROBLEMS OF EXTRACTION
5 .1  SECURITY
S e c u r i t y  fro m  a t t a c k  by i n s u r g e n t s  i s  v e r y  im p o r t a n t  i n  
t h e  e x t r a c t i o n  o f  t im b e r .  M ost o f  t h e  v a l u a b l e  f o r e s t s  o f  Burma a r e  
s i t u a t e d  i n  v e r y  re m o te  a r e a s  so t h e y  becom e f a v o u r i t e  h i d i n g  p l a c e s  
f o r  i n s u r g e n t s .  S in c e  t h e  y i e l d  p e r  a c r e  o f  b o th  t e a k  an d  h a rd w o o d s  
i s  v e r y  lo w  ( i . e .  a b o u t  one to  one an d  a  h a l f  t o n s  p e r  a c r e  f o r  t e a k  
an d  t h r e e  t o n s  p e r  a c r e  f o r  v a l u a b l e  h a rd w o o d s  i n  t h i r t y  y e a r s )  t h e  
f o r e s t  D e p a r tm e n t n e e d s  t o  g i r d l e  b e tw e e n  3 0 0 ,0 0 0  an d  4 5 0 ,0 0 0  a c r e s  
o f  t e a k  a n d  m ark  a b o u t  300,000  a c r e s  f o r  s e l e c t i o n  f e l l i n g  o f  h a r d ­
w oods e v e r y  y e a r  i f  th e  d e s i r e d  o u tp u t  i s  t o  be  m a in t a in e d .
S in c e  f o r e s t r y  o p e r a t i o n s  a r e  g e n e r a l l y  b a s e d  o n  t h e  m anage­
m ent p l a n s  so m o st o f  t h e  o p e r a t i o n s  a r e  s c a t t e r e d  o v e r  t h e  F o r e s t  
D i v i s i o n s .  W ith  t h e  p r e s e n t  s t r e n g t h  o f  t h e  arm y, t h e  D efen ce  M in i s t r )  
h a s  c o n s i d e r a b l e  d i f f i c u l t y  i n  m a i n t a i n i n g  y e a r - r o u n d  s e c u r i t y  o v e r  such 
l a r g e  an d  s c a t t e r e d  a r e a s .
5 .2  AVAILABILITY OF EQUIPMENT
M ost o f  t h e  t im b e r  e x t r a c t i o n  i n  Burma i s  do n e  by  e l e p h a n t .
The num ber o f  e l e p h a n t s  u s e d  i n  th e  t im b e r  i n d u s t r y  b e f o r e  t h e  War 
was e s t i m a t e d  t o  b e  4*500 ( s e e  s e c t i o n  3 . 6 . 2 ) .  The e l e p h a n t  popu­
l a t i o n  w as s e v e r e l y  d e p l e t e d  d u r in g  t h e  J a p a n e s e  o c c u p a t io n  an d  by
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1969-70 th e re  were on ly  3,046 e le p h a n ts  i n  th e  tim b e r  e x t r a c t io n  
agency o f  which 1 ,048 were owned by th e  S ta te  Timber Board. P r iv a te  
c o n t ra c to r s  owned th e  rem ain ing  1 ,998 e le p h a n ts  and p r a c t i c a l l y  a l l  
o f  th e  19,944 b u f f a lo s  used  i n  th e  tim b e r  in d u s t r y .
M echanical e x t r a c t io n  u n i t s  have been  in tro d u c e d  to  r e p la c e  
some o f  th e  e le p h a n t power l o s t  d u rin g  th e  War, b u t th e  s te e p  t e r r a i n  
and th e  v e ry  low volume y ie ld  p e r  a c re  l i m i t  t h e i r  u se .
The fo llo w in g  ta b le  shows th e  p e rc e n ta g e  in c re a s e  i n  c ra w le r  
t r a c t o r  sn ig g in g  c o s ts  r e s u l t i n g  from d e c re a s in g  s ta n d  d e n s i ty .  The 
ta b le  i s  based  on d a ta  d e r iv e d  from  s tu d ie s  c a r r i e d  o u t i n  New South 
W ales, A u s t r a l ia ,  by Grugeon (1961, p .2 9 ) .
Table 5-1 The P e rcen tag e  Increase*  i n  C raw ler T ra c to r  
Sn igg ing  C osts R e s u lt in g  from  D ecreasing
Volume Removed P er A cre.
S n igg ing
D istan ce
Volume removed p e r  ac re
2 ,000  to  1 ,000 
s . f t .  p e r  a c re
1 ,000  to  500 
s . f t .  p e r  ac re
Below 500 
s . f t .  p e r  a c re
5 - 1 0  ch a in s 1% 11% 185g
12-ft -  20 ch a in s Mo 7 & 12%
o v er 20 c h a in s 3% 5% 7%7o
*Cost in c re a s e s  based  on s ta n d  d e n s i t i e s  below  7,500 s . f t .  p e r
a c r e .
Table 5 .1  shows th a t  th e  p e rc e n ta g e  c o s t  in c re a s e  i n  sn ig ­
g ing  does n o t in c re a s e  v e ry  much a t  v e ry  low s ta n d  d e n s ity  f o r  sn ig g in g  
d is ta n c e  o v e r 20 c h a in s .  Under Burmese c o n d it io n s  where th e  average 
sn ig g in g  d is ta n c e  i s  l60  c h a in s  th e  c o s t  in c r e a s e s  would be alm ost 
n e g l ig ib le .
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However Grugeon's work did not include allowances for bunch­
ing logs prior to snigging. The percentage increase in snigging cost; 
might still be significant even in Burmese conditions where the tracto] 
has to bunch a number of logs before snigging them to a stream. High 
volumes removed per acre should reduce the distance between logs and, 
hence, the bunching time. A large tractor which is capable of
hauling 3*000 super feet of logs would be capable of hauling between 
four and six logs in one trip. At very low stand densities the 
tractor may have to cover five or six acres before getting a full 
load. However, over long snigging distances big machines may not 
be acceptable because the loading factor becomes critical (Whayman, 
1972). It is likely that the volume removed per acre could be very 
important if economic mechanical extraction is to be achieved.
Snigging capacity varies considerably with crawler tractor 
horse power but generally ranges from 500 super feet to 1,500 super 
feet a day within the horse power range of 50 to 200 for a snigging 
distance of 80 to l60 chains (Groves, K.W., pers. corns.).
Furthermore, the cost of snigging depends on the specific 
type of tractor, crawler or rubber tyred skidder in use. Rubber 
tyred skidders can travel faster and cost less to purchase than crawle: 
tractors of the same horse power rating. Another consideration is 
that the efficiency of the machine in use not only depends on the 
suitability of the machine to the working conditions but is very much 
influenced by the skill and the quality of the training of the opera­
tors (Whayman, 1972).
The successful snigging operation using a combination of 
crawlers and rubber tyred skidders in Nicaragua (World Wood,
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November 1972) under co n d itio n s  very s im ila r  to  th ose experienced  in  
Burma in d ic a te s  th a t m echanical equipment could probably be in tr o ­
duced econom ically  in  Burma in  the fu tu r e .
A lthough th e  in t r o d u c t io n  o f  m echan ica l equipm ent ap p ea rs  
to  be v i t a l  f o r  Burma, a p ro p e r i n v e s t ig a t io n  in to  th e  ty p e s  o f  eq u ip ­
ment to  be used  and th e  t r a i n in g  and s e rv ic in g  backup re q u ire d  i s  
e s s e n t i a l  b e fo re  any c o n c re te  d e c is io n  i s  made.
The number o f  tru ck s owned by the S ta te  Timber Board in  
1969/70 was 620 whereas p r iv a te  co n tra cto rs  owned 1, 327« Although 
the number o f  tr a c to r s  owned by the S ta te  Timber Board had in crea sed  
from 30 in  1964/65 to  128 in  1968/69 the production  o f  teak  had not 
in crea sed  s u b s ta n t ia lly  over the same p eriod .
A m ajor cause o f  th e  d r a s t i c  d rop  i n  tim b e r  e x t r a c t io n  
soon a f t e r  n a t i o n a l i s a t i o n  o f  th e  tim b e r  t r a d e  was th e  f a c t  t h a t  most 
o f  th e  equipm ent used  i n  th e  tim b e r  in d u s tr y  b e fo re  n a t io n a l i s a t io n ,  
such as  e le p h a n ts ,  t r u c k s  e t c . ,  was owned by p r iv a te  c o n t ra c to r s  
r a th e r  th a n  th e  tim b e r  t r a d e r s  and, th e r e f o r e ,  was n o t a v a i la b le  to  
th e  S ta te  Tim ber Board. I t  i s  l i k e l y  t h a t ,  a t  t h a t  tim e , th e  l im i te d  
STB e x t r a c t io n  re s o u rc e s  had to  be used  to  e x t r a c t  b o th  te a k  and h a rd ­
wood w ith  th e  r e s u l t  t h a t  te a k  p ro d u c tio n  f e l l  s u b s t a n t i a l l y .
The f iv e  y e a r ly  average production  f ig u r e s  fo r  teak  and 
hardwoods fo r  the period  1919/20 to  1964/65 (ex c lu d in g  the War y ea rs)  
and the fou r years average fo r  1965/66 to  1968/69 i s  shown in  the  
fo llo w in g  ta b le .
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Table 5 .2  P ro d u c tio n  o f  Teak and Hardwood (round  to n s )
P e rio d Teak Hardwoods
1919/20 to  1923/24 509,935 488,995
1924/25 to  1928/29 486,439 532,503
1929/30  to  1933/34 389,290 341,518
1934/35 to  1938/39 467,836 463,959
1945/46  to  1949/50 155,034 274,131
1950/51 to  1954/55 129,394 421,509
1955/56 to  1959/60 203,515 625,606
1960/61  to  1964/65 306,479 693,675
1965/66  to  1968/69 258,120 604,124
A lthough i t  has been  argued  t h a t  th e  d rop  i n  p ro d u c tio n  
a f t e r  th e  War was due to  th e  la c k  o f  e le p h a n ts  and o th e r  e x t r a c t io n  
equipm ent, t h i s  seems d o u b tfu l i f  th e  p o s t war p ro d u c tio n  d a ta  i s  
compared w ith  th e  e a r ly  p re -w ar p ro d u c tio n  d a ta .  The number o f  
e le p h a n ts  u sed  betw een 1919/20 and 1923/24  would be about th e  same 
i f  n o t l e s s  th a n  now (Aung Baw, 1951) and m echan ica l e x t r a c t i o n  eq u ip ­
ment was n o t a v a i la b le  a t  th e  tim e .
5 .3  TRANSPORTATION PROBLEM
Teak t r e e s  a re  f e l l e d ,  logged  and sn ig g ed , m ain ly  by e le p h a n ts  
to  th e  n e a re s t  f l o a t in g  stream  ( i . e .  a s tream  w hich i s  c ap ab le  o f  
t r a n s p o r t in g  tim b e r  by f l o a t in g  down s tream  a t  some p e r io d  o f  th e  Y ear).
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In  th e  d ry  w eathe r th e  s tream  flow s a re  u s u a l ly  sm a ll, b u t 
i n  th e  w et seaso n  th e  i n t e r m i t t e n t  r a in s  cause th e  s tream s to  
r i s e  s u b s t a n t i a l l y .  W ith each  r i s e ,  th e  lo g s  a re  c a r r i e d  downstream 
u n t i l  e v e n tu a l ly  th e y  re a c h  th e  main r i v e r s ,  where th e y  a re  c o l le c te d  
and made in t o  r a f t s  f o r  c o n t ro l le d  f l o a t in g  to  th e  saw m i l l s  and 
d e p o ts . I t  i s  o f te n  n e c e ssa ry  to  h e lp  th e  lo g s  th ro u g h  th e  
sha llow  p a r t s  o f  th e  stream  and around th e  sh a rp  bends w ith  e le p h a n ts ,  
an o p e ra t io n  known as  aunging .
The p e r io d  ta k e n  f o r  a te a k  lo g  to  re a c h  a m ain r i v e r  
a f t e r  b e in g  p la c e d  i n  th e  f l o a t in g  s tream  depends on th e  c o n d it io n  
o f  th e  sm a ll f l o a t i n g  stream s and th e  freq u en cy  w ith  w hich r i s e s  
cap ab le  o f  f l o a t i n g  lo g s  o c c u r . In  g e n e ra l i t  ta k e s  two to  th r e e  
y e a rs  b u t i n  some i s o l a t e d  l o c a l i t i e s  i t  may ta k e  v e ry  much lo n g e r ,  
so on a v e ra g e , th e  t r a n s p o r ta t io n  system  c o n ta in s  some th r e e  o r  
fo u r  y e a r s  tim b e r  su p p ly . Once th e se  lo g s  re a c h  th e  main r i v e r ,  
r a f t i n g  to  Rangoon u s u a l ly  ta k e s  one to  two m onths.
The fo llo w in g  ta b le  shows th e  te a k  lo g s  in p u t  i n to  f lo a t in g  
s tream  and te a k  lo g s  o u t tu r n  to  main r i v e r  d e p o t.
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T able 5»3 Teak Logs In p u t and O u ttu rn
Year
(June to  May)
In p u t in to  F lo a t in g  
S tream  
(Logs)
O u ttu rn  to  main 
r i v e r  d e p o ts . 
(Logs)
1955-56 212,939 125,929
1956-57 245,535 182,373
1957-58 214,610 181,467
1958-59 259,778 184,520
1959-60 293,411 285,727
1960-61 329,257 245,740
1961-62 367,467 273,020
1962-63 380,064 305,918
1963-64 370,486 359,964
1964-65 374,091 327,145
1965-66 403,067 326,102
1966-67 373,314 332,411
1967-68 385,297 381,543
1968-69 439,635 345,874
1969-70 452,570 410,210
Total"”- 3, 824, 019-''- 3 ,130 ,316*
* 1955-56 to  1966-67
E xact lo s s e s  o f  lo g s  d u rin g  s tream  f lo a t in g  a re  d i f f i c u l t  
to  o b ta in  b u t ,  by check ing  lo g  in p u t  a g a in s t  lo g  o u tp u t one, two, 
th r e e ,  and fo u r  y e a rs  l a t e r ,  i t  i s  p o s s ib le  to  o b ta in  an id e a  o f  th e  
average  d u r a t io n  and th e  lo s s e s  w hich o ccu r i n  th e  p ro c e ss  o f  s in g le  
lo g  f l o a t in g  o f  te a k .
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The fo llo w in g  ta b le  shows th e  lo g s  l o s t  i n  th e  cou rse  o f  
s in g le  lo g  f l o t a t i o n  w ith  v a r ie d  tim e la g g in g .
T able 5.4 E stim a te s  o f  A pparent Log L oss.
Year o f  i n ­
pu t in to  th e  
s tream  
(June to  May
W ithout
la g g in g
One Year 
la g g in g
Two Y ears 
la g g in g
Three Years 
la g g in g
Four Years 
la g g in g
1955-56 87,010 30,566 31,472 28,419 -7 2 ,7 8 8
1956- 57 63,162 64,068 61,015 -40,192 -  205
1957-58 33,143 30,090 -71,117 -31,130 -58,410
1958-59 75,258 -25,949 14,038 -13,242 -46,140
1959-60 7,684 47,671 20,391 -12,507 -66,553
1960-61 83,517 56,237 23,339 -30,707 2,112
1961-62 94,447 61,549 7,503 40,322 41,365
1962-63 74,146 20,100 52,919 53,962 47,653
1963-64 10,522 43,341 44,384 38,075 -11,057
1964-65 46,946 47,989 41,680 -  7,452 28,217
1965-66 76,965 70,656 21,524 57,193 -  7,143
1966-67 40,903 -  8,229 27,440 -36,896
T o ta l 693,703 438,089 274,588 45,845 -142,949
12 y r .  av . 57,809 36,507 22,882 3,820 -  11,912*
P e rc e n ta g  
o f  lo g  in  
p u t
3 18.14 11.46 7.18 1.20 -  4.14*
* 11 y e a r  average
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If the outturn of teak logs to the main river depot is 
lagged for three years the difference between teak log input into 
floating stream and teak log outturn to main river depots is only 1.2 
percent for the period 1955-56 to 1966-67 inclusive. This rate of 
loss is very reasonable and the results confirm the fact that the 
average stream flotation time is approximately three years.
Extraction of hardwood requires different methods to those 
used for teak. Where road conditions are satisfactory hardwood logs 
are carted or trucked to places where railing or floating is possible. 
Floating of hardwood is undertaken much less frequently than for teak 
because both the quantity of bamboo required to float the logs, and 
the subsequent cost of raft construction, are usually considerable.
At present the extraction of hardwoods is confined to 
Commercial Supply Working Circle areas which are only 13*06 percent 
of the Teak Selection Working Circle areas (some 7*61 percent of the 
Commercial Supply Working Circle is overlapping with the Teak Selec­
tion Working Circle).
5*4 PROBLEMS OF SILVICULTURAL CONDITION OF FORESTS
Most of the natural forests in Burma contain a considerable 
mixture of species. The per acre yield of valuable species is very 
low because the semidurable and nondurable species cannot be used 
economically at present. Improvement felling in favour of teak is 
usually carried out in conjunction with teak girdling operations. 
However, the scarcity of investment funds prohibits improvement 
felling in favour of other valuable species. An enrichment of the
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s p e c ie s  com p o sitio n  would r e s u l t  i f  th e  sem idu rab le  and nondurab le  
sp e c ie s  cou ld  be ta k e n  o u t th u s  fa v o u r in g  th e  r e g e n e ra t io n  o f  te a k  
and o th e r  v a lu a b le  s p e c ie s .  Where te a k  seed b e a re rs  a re  p re v a le n t  
i n  a re a s  o f  bamboo, te a k  r e g e n e ra t io n  o c c u rs  n a tu r a l ly  because te a k  
s e e d lin g s  u s u a l ly  g e rm in a te  l i k e  weeds a f t e r  th e  bamboo has flow ered  
th u s  p e rm itt in g  l i g h t  to  re a c h  th e  te a k  seed s .
48
CHAPTER 6
PROCESSING PROBLEMS 
6.1 SAW MILLING PROBLEMS
Most of the Teak Saw Mills in Burma still use circular 
saws throughout. However, some State Saw Mills, e.g. Nos. (3)*
(4), (5) and (6), are equipped with band saws. Until 1952-53 the 
State Timber Board controlled only State Saw Mill No. (l) and (2) 
which were used for sawing teak. The combined capacity of these tvvo 
mills was only 35*000 tons per annum and they could not cope with 
the arrival of 75*000 tons of teak at the milling station soon after 
the teak industry had been nationalised. With the introduction of 
State Saw Mill No. (3)* in June 1954* the sawing capacity was in­
creased from 60,000 tons per annum to 95*000 tons per annum. State 
Saw Mill No. (4)* with a capacity of 35*000 tons per annum, started 
operation in 1953/54 but was not fully commissioned until 1955.
Both State No. (5) Saw Mill in Moulmein, with a capacity of 30,000 
tons per annum, and State Saw Mill No. (6), with a capacity of 46,000 
tons per annum started operation in 1955/56.
Table 6.1 indicates a comparatively low recovery percentage 
of teak sawn timber from the State Saw Mills. The percentage of sawn 
timber recovered from the log input into the mills has been decreasing 
and in 1966/67 it reached the relatively low level of 31.51 percent. 
This may be partially attributed to the better quality logs being
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ex p o rte d , b u t i s  more l i k e l y  to  have been caused by th e  o u td a te d  
n a tu re  o f  th e  saw m i l ls  and th e  la c k  o f  in c e n t iv e s  f o r  th e  w orkers 
employed a t  th e  S ta te  Saw M il ls .
The sawn tim b e r  re c o v e ry  p e rc e n ta g e  o f  th e  S ta te  owned saw 
m i l l s  f o r  th e  y e a rs  1948/49 to  1966/67 i s  g iv e n  i n  th e  fo llo w in g  t a b l e .
T able 6 .1  Sawn Timber Recovery P e rcen tag e  o f  Teak
F is c a l  Year
In p u t
Cubic Tons 
( t r u e  
m easure)
O utput 
Cubic Tons 
( t r u e  
m easure)
P e rc e n t
1948-49 20,019 7,808 39.00
1949-50 13*052 5,026 38.51
1950-51 35,690 13,755 38.54
1951-52 38,732 14,523 37.50
1952-53 36,997 12,559 33.95
1953-54 59,038 22,490 38.09
1954-55 96,985 38,154 39. 34
1955-56 l 6 l , 8 l 9 64,263 39.71
1956-57 194*929 74,118 38.02
1957-58 181,745 71,892 39.56
1958-59 181,960 69,799 38.36
1959-60 192,231 75,380 39.21
1960-61 193,122 77,346 40 .05
1961-62 235,758 94,619 40 .13
1962-63 281,544 114,155 40 .55
1963-64 315,397 115,106 36.50
1964-65 313,176 103,906 33.18
1965-66 297,939 95,615 32.09
1 1 H / 1 9 1
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The volume o f  te a k  lo g  e x p o rt as a p e rc e n ta g e  o f  th e  te a k  
lo g s  produced i s  shown i n  ta b le  6 . 2 .
T able 6 .2  P ercen tag e  o f  Teak Log E xport to  Teak 
Log P ro d u c tio n
F is c a l Year
Teak Log 
Production  
cubic tons  
(H) *
Teak Log 
Export 
cubic tons  
(H) *
Exports 
as a
Percentage of 
Production
1958-59 237,188 6 ,850 2 .89
1959-60 249,834 19,737 7 .9 0
1960-61 292,724 20,639 7 .05
1961-62 282,886 35,005 12.37
1962-63 313,829 47,718 15.21
1963-64 381,460 47,806 12.53
1964-65 261,497 54,330 20.78
1965-66 272,814 55,819 20.46
1966-67 287,410 28,904 10.06
* Hoppus.
The f a l l  i n  th e  reco v e ry  p e rce n tag e  i n  1964/65  and 1965/66 m ight 
be e x p l ic a b le  by th e  h ig h e r  p e rc e n ta g e  o f  th e  good q u a l i ty  te a k  
lo g  w hich was e x p o rte d , th e re b y  re d u c in g  th e  q u a l i ty  o f  te a k  lo g s  
a v a i la b le  to  th e  l o c a l  m i l l s .  However, th e  1966/67  re co v e ry  p e r­
cen tag e  f o r  te a k  was s t i l l  on ly  31»51 p e rc e n t a lth o u g h  te a k  lo g  ex p o rt 
d u rin g  t h a t  y e a r  dropped to  j u s t  o v e r h a l f  th e  p re v io u s  y e a r Ts l e v e l ,  
f a r  l e s s  th a n  th e  l e v e l  e x p o rte d  i n  1961/62  and 1962/63  d u r in g  which 
tim e th e  reco v e ry  p e rc e n ta g e s  were 40 .13  and 4 0 .55  p e rc e n t r e s p e c t iv e ly .
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A com parison o f  average  sawn tim b e r  reco v e ry  p e rc e n ta g e s  o f 
d i f f e r e n t  m i l l s  ( ta b le  6 .3 )  i n d i c a te s  t h a t  S ta te  Saw M ill No. ( l ) ,  
w hich i s  s t i l l  o p e ra t in g  w ith  c i r c u l a r  saws, has th e  h ig h e s t  sawn 
tim b e r  reco v e ry  p e rc e n ta g e . T h is  su g g e s ts  t h a t  th e  saw m i l l  had very  
l i t t l e  in f lu e n c e  on th e  re c o v e ry  p e rc e n ta g e  ov er th e  1955-56 to  1966—67
p e r io d  a lth o u g h  v a r i a t io n s  in  log  q u a l i ty ,  s iz e ,  and m il l  management 
w ere p ro b ab ly  r e s p o n s ib le .
T able 6 .3  Recovery P e rcen tag e  o f  some o f  th e  S ta te  
Owned Saw M ills
F is c a l  Year
Saw M ills
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
1955-56 38.74 40 .04 40.81 41 .10 34.63 39.86
1956-57 38.68 39.69 37.71 38.36 34.97 38.51
1957-58 40 .05 40.18 38.81 39.35 39.73 40.64
1958-59 39.46 39.22 37.58 38.35 37.92 38.36
1959-60 42.49 36.88 39.78 40 .09 34.46 38.14
1960-61 43.01 38.42 40 .54 39.80 38.95 38.90
1961-62 42.22 41.11 39.61 40 .47 42 .05 38.14
1962-63 41.58 39.49 40.20 42 .52 44.87 39.70
1963-64 36.76 38.55 36.12 39.24 37.93 39.77
1964-65 31.62 34.07 33.06 36.62 34.78 34.66
1965-66 31.48 31.50 30.91 35.13 38.89 35.52
1966-67 37.86 30.68 30.77 30.08 38.44 32.76
Average 38.66 37.49 37.16 38.43 38.14 37.91
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It has been found that some of the re-sawing mills in 
Rangoon are using the teak slabs from the State Saw Mills, sold to 
them by the State Saw Mills for fuel, for making furniture instead. 
This rather extravagant disposal of utilisable material as waste 
fuel probably has a considerable adverse effect on the sawn timber 
recovery. Under these conditions the quality of logs fed into the 
saw mills as well as the outdated nature of the saw mills seems to be 
relatively minor influences on the sawn timber recovery percentages 
(although these factors could be important in some saw mills). The 
lack of incentive for the workers of the State owned enterprises, 
who receive very low wages in comparison with private enterprise 
workers, is probably much more significant. The nationalisation of 
the hardwood industry in 1963/64 could have strained the managerial 
resources of the S.T.B. and added to the low recovery problem.
6.2 PLYWOOD AND VENEER FACTORY
At present there are only three plywood and veneer factories 
in Burma. Although timber for making plywood and veneers is abundant, 
the main raw materials (e.g. glue) have to be imported. Lack of 
trained personnel in the plywood and veneer factories seem likely 
to pose extra problems for producing better quality plywood and 
veneers for export market.
Production of plywood and veneers is shown in the following
table.
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T able 6 .4  P ro d u c tio n  o f  Plywood and V eneers
F is c a l
Year
Plywood Teak
V eneers
* 2 c . to n s
Teak^ 
c . to n s
Hardwoods 
c . to n s l
O thers^  
c . to n s
1961-62 - - 2,321 N. A.
1962-63 - - 2,758 N . A .
1963-64 - - 6 ,115 N.A.
1964-65 30 1,238 1,238 N.A.
1965-66 120 1,088 769 N.A.
1966-67 1,107 426 - 124
1967-68 996 2,361 - 13
1968-69 1,575 569 - 77
1969-70 ' 2,606 6 ,799 - 131
1 3 / l 6 n b a s is  
^ l / 32M th ic k n e s s
S ince n a t io n a l i s a t i o n ,  th e  e n t i r e  plywood p ro d u c tio n  has been 
u sed  l o c a l l y .  A lthough th e r e  was on ly  one plywood and veneer 
f a c to r y  b e fo re  n a t io n a l i s a t i o n  th e  l e v e l  o f  e x p o r ts  o f  b o th  plywood 
and v e n e e r  d u rin g  th a t  p e r io d  was v e ry  h ig h  when compared to  th e  
p o s t n a t io n a l i s a t i o n  p e r io d .
The ex p o rt o f  plywood and v en ee rs  can be seen  i n  th e
fo llo w in g  t a b le .
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T able 6 . 5  E xport o f  Plywood and V eneers
F is c a l
Year
Plywood Veneers
cubic
ton Valueu
Av. Per 
Tonu
cubic
ton Valueu
Av. Per 
Ton 
$A
1961-62 269 43,136 160.36 791 263,878 3 3 0 .6 0
1962-63 562 91,165 162.22 292 127,556 436.84
1963-64 63 9,747 159.71 113 46,673 4 1 3 .0 3
1964-65 - - - 312 175,478 562.43
1965-66 - - - 208 144,919 696.73
1966-67 2 1 ,119 559.49 110 145,655 1 , 324.13
1967-68 - - - 11 17,840 1, 621.85
1968-69 46 13,101 284.81 67 80,105 1 , 195.59
The p ro s p e c ts  o f  e x p o r tin g  la rg e  q u a n t i t i e s  o f  plywood and 
v e n e e rs  a re  n o t v e ry  a t t r a c t i v e  b u t seem to  be im prov ing . The u n i t  
e x p o rt p r ic e  o f  v en ee rs  has in c re a s e d  r a p id ly  s in c e  1966/67. Even so , 
th e  t r e n d s  and l i k e l y  f u tu r e  developm ents i n  th e  u n i t  p r ic e s  o f  te a k  
lo g s  and v e n e e rs  need to  be c a r e f u l ly  exam ined b e fo re  i t  i s  f i n a l l y  
d ec id ed  w hether to  p roduce v en ee rs  f o r  e x p o r t o r  to  ex p o rt te a k  as 
lo g s .
6 .3  PULP AND PAPER INDUSTRY
The pulp and paper in d u stry  on the ea stern  bank o f  the
S itta n g  R iver in  Thaton d i s t r i c t  s ta r te d  o p era tion  during 1972 . I t
has an annual o u tp u t o f 6 ,000  to n s  o f  p r in t in g  p ap e r, 6 ,000  to n s  
o f  w r i t in g  p ap er, and 900 to n s  o f  w rapping p ap e r. Two more pu lp  
and p aper p la n ts  a re  exp ec ted  to  be e s ta b l i s h e d  i n  th e  f u tu r e .
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6 .4  OTHER PROCESSING INDUSTRY
Most o f  th e  f u r n i t u r e  in d u s tr y  i s  owned by p r iv a te  e n te r ­
p r i s e s  (one f u r n i tu r e  f a c to r y  i s  ru n  by th e  S ta te  Timber B oard).
The S ta te  owned f u r n i t u r e  f a c to ry  p roduces f u r n i tu r e  o f  a s ta n d a rd  
d e s ig n  b u t th e  p ro d u c tio n  r a t e  i s  so low th a t  th e  f a c to ry  cannot 
meet even th e  f u r n i tu r e  re q u ire m e n ts  o f  th e  governm ent d ep a rtm en ts . 
The p r ic e  o f  th e  f u r n i t u r e  produced by th e  S ta te  owned f a c to r y  i s  
h ig h e r  and th e  q u a l i ty  i s  low er th a n  t h a t  produced i n  th e  p r iv a te  
f a c t o r i e s .  C onsequently  very  l i t t l e  o f  i t s  o u tp u t i s  pu rchased  by 
th e  p u b lic .
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CHAPTER 7
PROBLEMS OF MARKET ANALYSIS AND FORECASTING 
7.1  DEFINITIONS
Demand i s  d e f in e d  as th e  q u a n t i t y  o f  a commodity which consumers 
a r e  w i l l i n g  to  p u rch ase  i n  a g iven  m arket p e r  u n i t  tim e a t  a g iven p r i c e .  
U su a l ly  demand i s  r e l a t e d  to  p r i c e  i n  th e  t r a d i t i o n a l  economic a n a l y s i s  
b u t  can  be r e l a t e d  to  v a r i a b l e s  o th e r  th an  p r i c e  (Gregory e t_ .a l . ,  1971 
C hap te r  1 .3 ;  L e f tw ich ,  1955, Samuelson j r t .a ]^ . ,  1970).
Supply i s  d e f in e d  as th e  q u a n t i t y  o f  a commodity which p ro d u cers  
and o th e r  s e l l e r s  a re  w i l l i n g  to  o f f e r  f o r  s a l e  in  a g iven  m arket p e r  u n i t  
tim e a t  a g iven  p r i c e  (Gregory e t . a l . o p . c i t . ;  L ef tw ich ,  1955, Samuelson 
e t . a l . ,  1970) .
Consumption i s  d e f in e d  as  th e  q u a n t i t y  o f  a s p e c i f i e d  commodity 
used o r  consumed in  a p a r t i c u l a r  a r e a  d u r in g  a s p e c i f i e d  p e r io d  o f  t im e .  
Consumption n o rm ally  o ccu rs  a f t e r  a s a l e  has been made b u t  may o ccu r  w i th o u t  
any s a l e  b e in g  made. (Gregory et_.aüL, o p . c i t . )
I f  consum ption d a t a  a re  n o t  r e a d i l y  o b ta in a b le ,  a v a i l a b i l i t y  i s  
a c lo s e  app ro x im atio n  b u t  i t  ex c lu d es  changes i n  s to c k  which o ccu r  d u ring  
th e  p e r io d  to  which i t  a p p l i e s .
F u tu re  re q u ire m e n ts  a re  d e f in e d  as a q u a n t i t a t i v e  e s t im a te  o f  
th e  amount o f  some commodity t h a t  would be ta k e n  in  a s p e c i f i e d  m arket 
i n  th e  f u t u r e .  (Gregory e ^ .a l_ . , o p . c i t . ) .
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7 .2  THE MARKET FOR FOREST PRODUCTS
Two d i s t i n c t  m arkets p re v a i le d  f o r  f o r e s t  p ro d u c ts  d u rin g  th e  
p e r io d  covered  by t h i s  r e s e a r c h .  B efore th e  f o r e s t  p ro d u c ts  in d u s try  
was n a t io n a l i s e d ,  s e l l e r s  and buy ers  were f r e e  to  exchange goods 
a t  a m u tu a lly  s a t i s f a c t o r y  n e g o t ia te d  p r ic e .  A f te r  n a t io n a l i s a t i o n  
o f  th e  Trade by th e  governm ent p r ic e s  were f ix e d  th ro u g h o u t th e  
co u n try  and co n seq u en tly  a c o m p e tit iv e  m arket as  such d id  n o t e x i s t .
U n ti l  v e ry  r e c e n t ly  a l l  p ap er and p ap er p ro d u c ts  were 
im ported  b u t ,  p r io r  to  n a t io n a l i s a t i o n ,  th e  im p o rtin g  and th e  d i s t r i ­
b u t io n a l  a c t i v i t i e s  were c a r r i e d  o u t by p ap er and p aper p ro d u c ts  
m erch an ts . The m a jo r i ty  o f  im p o rted  n ew sp rin t was consumed by th e  
new spaper p u b lis h e r s  b u t some o f  i t  was used  by m a n u fa c tu re rs  as 
s ta t io n e r y  and e x e rc is e  books. Most o f  th e  p r in t in g  and w r i t in g  
p ap er was consumed by th e  b u s in e s s  community, th e  rem ainder b e in g  
d i s t r i b u t e d  to  th e  p u b lic  a f t e r  p ro c e s s in g  in to  d i f f e r e n t  p ro d u c ts . 
Almost a l l  w rapping p ap er was consumed by m a n u fa c tu re rs  o f  con­
f e c t io n e r y  and s im i la r  p ro d u c ts .
Up to  th e  tim e o f  n a t io n a l i s a t i o n  tim b e r  was d i s t r i b u t e d  
by th e  saw m i l le r s  th ro u g h  t h e i r  tim b e r  shops o r  o th e r  tim b e r  mer­
c h a n ts .  D uring th e  same p e r io d , te a k  o f  g rad es  o th e r  th a n  ex p o rt 
q u a l i ty  was a u c tio n e d  by th e  S ta te  Timber Board and th e n  so ld , by 
th e  p u rc h a s e rs , th ro u g h  th e  tim b e r  shops and tim b e r  m erch an ts . The 
v a r io u s  r e t a i l  p r ic e s  o f  tim b e r were d e term ined  by th e  i n t e r a c t i o n  
o f  th e  sup p ly  and demand,
A f te r  n a t io n a l i s a t i o n  had been im plem ented th e  d i s t r i b u ­
t i o n  o f  p ap e r and p ap er p ro d u c ts  was c a r r ie d  o u t th ro u g h  th e  p e o p le ’ s
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shops by th e  Trade C o rp o ra tio n . These shops were a lso  used  by th e  
M arketing  D epartm ent o f  th e  S ta te  Timber Board f o r  tim b e r  d i s t r i b u t i o n  ; 
the p r ic e s  o f  a l l  p ro d u c ts  b e in g  f ix e d  by th e  r e le v a n t  governm ent 
a u th o r i ty .
7.3 NATURE OF DEMAND FOR FOREST PRODUCTS
An economic model s u i ta b le  f o r  e s t im a t in g  fu tu r e  demand 
f o r  f o r e s t  p ro d u c ts  was p re se n te d  by G regory (1966) and i s  shown i n  
th e  fo llo w in g  f ig u r e .
F ig u re  7 .1 C onven tional Supply -  Demand Model
Q u an tity
The demand cu rv e (d d ) r e p r e s e n ts  th e  q u a n t i ty  o f goods
ov er a g iven  tim e p e r io d
t h a t  a g iv e n  m arket w i l l  ta k e  a t  v a r io u s  p r ic e s /a n d  th e  supply  curve 
( s s )  r e p r e s e n ts  th e  q u a n t i ty  o f  goods t h a t  p ro d u ce rs  w i l l  be w i l l in g  
to  su p p ly  to  t h a t  m arket a t  th o se  p r i c e s .  The i n t e r s e c t i o n  o f  th e  
two cu rv es  d e te rm in e s  th e  e q u i l ib r iu m  m arket p r ic e  (p ) and e q u ilib r iu m
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m arket q u a n t i ty  (q ) .  The l a t t e r  i s  more p ro p e r ly  i d e n t i f i e d  w ith  
a c tu a l  s a le s  w h ile  consum ption i s  th e  q u a n t i ty  o f  th e  p ro d u c t a c tu a l ly  
used  o r  consumed.
I f  income i s  in c lu d e d  i n  th e  above model th e  demand curve 
w i l l  s h i f t  outw ard as p e r  c a p i ta  income r i s e s .  The fo llo w in g  f ig u r e  
i l l u s t r a t e s  t h i s .
F ig u re  7 . 2  E f fe c t  o f  Income on Demand and Supply
I d e n t i f i c a t i o n  o f  th e  v a r ia b le s  w hich have s ig n i f i c a n t  
in f lu e n c e  on demand i s  e s s e n t i a l  to  sound f o r e c a s t in g .  The v a r ia b le s  
m ost commonly found to  be s ig n i f i c a n t  i n  th e  a n a ly s i s  o f  f o r e s t  p ro­
d u c ts  m arke ts  a re  th e  p r ic e  o f  th e  f o r e s t  p ro d u c ts , th e  p r ic e  j o f  
s u b s t i t u t e  m a te r ia ls  and p e r  c a p i ta  incom e. These v a r ia b le s  were 
t e s t e d  u s in g  Burmese d a ta .
The a n a ly s is  o f  sawn tim b e r  demand i n  Burma in c lu d e d  
G reg o ry ’ s wood a v a i l a b i l i t y  in d ex  i n  th e  c ro s s  s e c t io n a l  c o u n try  a n a ly s is  
s in c e  i t  approx im ates th e  l i k e l y  supp ly  p o s i t io n  f o r  tim b e r from  th e  
e x i s t i n g  f o r e s t s  (G regory , 1966).
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An in d ex  o f  l i t e r a c y  was in c lu d e d  i n  th e  a n a ly s i s  o f  demand 
f o r  c u l tu r a l  p ap e r. C ross s e c t io n a l  d a ta  from a number o f  c o u n t r ie s  
was a ls o  u sed .
L im ited  d a ta  a v a i l a b i l i t y  and in a c c u ra te  d a ta  caused  con­
s id e r a b le  d i f f i c u l t y  and must c a s t  some doubt on th e  e x a c tn e s s  o f  
th e  r e s u l t s  b u t sh o u ld  n o t d e t r a c t  s e r io u s ly  from th e  o v e r a l l  con­
c lu s io n s .
7 .4  PROBLEMS OF ESTIMATING AND PROJECTING THE DEMAND FOR FOREST 
PRODUCTS
Long ru n  p r o je c t io n s  o f  demand f o r  f o r e s t  p ro d u c ts  i n  Burma 
should  p la y  an im p o rta n t r o le  i n  fo rm u la tin g  f o r e s t  p o l i c i e s  and pro ­
grammes r e l a t i n g  to  th e  f o r e s t  p ro d u c ts  in d u s try  and th e  n a t io n a l  
economy. Timber grow ing in v o lv e s  q u i te  lo n g  p ro d u c tio n  p e r io d s  so 
th e  d e c is io n  maker i s  o b lig e d  to  p la n , w e ll  i n  advance, th e  n a tu re  
o f  th e  f o r e s t  i n d u s t r i e s  t h a t  would be needed i n  th e  f u tu r e .  The b e s t  
p r a c t ic e  would be to  do t h i s  a f t e r  th e  fu tu r e  re q u ire m e n ts  o f  f o r e s t  
p ro d u c ts  have been  e s t im a te d .
Up t i l l  now, lo n g  ru n  p r o je c t io n s  o f  demand f o r  f o r e s t  
p ro d u c ts  have n o t been  made f o r  Burma. The r e le v a n t  s e c t io n  o f  t h i s  
s tu d y  has been  u n d e r ta k e n  to  f u l f i l l  th e  b a s ic  req u ire m e n t f o r  sound 
f o r e s t r y  p la n n in g  f o r  th e  f u tu r e  i n  Burma by d e r iv in g  e s t im a te s  o f  th e  
a g g re g a te  demand f o r  sawn tim b e r , p ap e r and p ap er p ro d u c ts , up to  th e  
y e a r  2000. To a c h ie v e  t h i s  g o a l , a q u a n t i t a t iv e  a ssessm en t o f  th e  
demand e l a s t i c i t i e s ,  th e  m arket f o r c e s  which in f lu e n c e d  consum ption,
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and price levels in the recent past was undertaken, and this infor­
mation was then used to forecast the demand for sawn timber, paper, 
and paper products in the future.
Scientific studies of the demand for forest products in 
Burma had not been published or undertaken when this study was com­
menced, so data collection and analysis had to begin from the very 
beginning. The difficulties encountered in the study can conveniently 
be discussed under three headings:-
(1) Identification of the indicator variables which sig­
nificantly influence demand in Burma.
(2) Selection of the most appropriate method to forecast 
these indicator variables in future periods.
(3) Data requirements, deficiencies, and availability.
7.4*1 Identification of Significant Indicator Variables
The identification of variables which are significant in 
projecting the demands for forest products was the most difficult part 
of this study. Income and population are usually considered to be 
the most important long run determinant of forest products consumption 
(Hair, 1967; Leslie, 1963; F.A.O., i960; McKillop, 1967; Zaremba,
1963). In this respect Burma is atypical. Although Burma is a 
developing country with a very low level of per capita income, a high 
percentage of its population are literate. This factor has had a 
considerable effect on the consumption of cultural paper especially 
in comparison with the consumption levels of other countries. For 
this reason, literacy indices were included in the cross sectional 
analysis.
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Throughout the world price is an important determinant of 
the demand for sawn timber. The historical data which were available 
in Burma for analysis comprises consumption and price figures but only 
the consumption data prior to nationalisation were determined by the 
interaction of the demand and supply curves. As a result it is not 
possible to determine the demand function from the consumption and price 
data because the demand and supply curves cannot be separated. To 
overcome the problem a wood availability index is included in the cross 
sectional study as an approximation of the likely supply position of 
timber from the existing forests.
The prevalence of substitute product e.g. bamboo considerably 
influences the price sensitivity of the sawn timber market. For 
instance, a shift in demand from sawn timber to bamboo would tend to folio 
a decrease in bamboo prices relative to those of sawn timber.
7.4*2 Methods Used to Forecast Future Levels of the Variables
The lack of reliable projections of the major demand de­
terminants such as income, population, prices of forest products, 
and substitute materials, is a serious problem for anyone wishing 
to project the demand for forest products in Burma.
The population data in the analysis are estimates of actual 
population made by the Census Department. It follows that any pro­
jections of population based on these figures will include both the 
weaknesses of the projection technique and the inaccuracies of both 
past and present population estimates. As a result it is not 
possible to indicate the level of conficence that can be placed on 
the population projection.
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The problem  o f  p r o je c t in g  fu tu r e  income i s  a lso  d i f f i c u l t .
Not o n ly  i s  th e  economy u n s ta b le  b u t most o f  th e  p e r  c a p i ta  income 
d a ta  has been  d e r iv e d  from a p e r io d  d u rin g  which a g r i c u l tu r a l  p r ic e s  
were f l u c t u a t i n g  w id e ly .
P r o je c t io n s  o f  p r ic e  l e v e l s  i n  Burma a re  even more i n t r i c a t e .  
The p r ic e s  o f  m ost o f  th e  f o r e s t  p ro d u c ts  have been  f lu c tu a t in g  and 
s u b s t a n t i a l  s t r u c t u r a l  changes have o c c u rre d  i n  th e  m arket p la c e . 
N a t io n a l i s a t io n  o f  th e  t r a d e  has f u r th e r  co m p lica ted  th e  s i t u a t io n  
because  th e  p r ic e s  o f  most dom estic  com m odities, in c lu d in g  f o r e s t  
p ro d u c ts , have been  f ix e d  s in c e  t h a t  tim e . R eal changes i n  r e l a t i v e  
p r ic e s  a re  th e r e f o r e  ex trem ely  d i f f i c u l t  to  f o r e c a s t ,  e s p e c ia l ly  w ith  
any re a so n a b le  d eg ree  o f  c e r t a in t y .
7 . 4 . 3  D ata R equ irem en ts, D e f ic ie n c ie s  and A v a i l a b i l i ty
The se v e re  s c a r c i ty  o f  p u b lish e d  d a ta  n e c e s s i ta te d  a con­
s id e r a b le  number o f  assu m p tio n s, much hard  work, and much in g e n u ity ,  
b e fo re  a n a ly s i s  co u ld  commence. The accu racy  o f  th e  r e s u l t  i s  a f ­
f e c te d  i f  th e  assu m p tio n s made i n  d e r iv in g  th e  sawn tim b e r a v a i l a b i l i t y  
and o th e r  d a ta  a re  n o t c o r r e c t .  T h is v a l i d i t y  o f  th e  assum ptions i s  
d is c u s s e d  i n  C h ap te rs  8 and 9*
7 .5  MODELS FOR LONGRUN PROJECTIONS OF DEMAND FOR FOREST PRODUCTS 
IN BURMA
The la c k  o f  s u i ta b le  d a ta  s e v e re ly  l im i te d  th e  range o f  models 
t h a t  co u ld  be used  f o r  f o r e c a s t in g  th e  demand f o r  f o r e s t  p ro d u c ts  i n
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Burma. However, models commonly used for analysing forest products 
markets and forecasting in general are discussed below. Four broad 
groups of models have been used for forecasting the level of demand 
for the different types of forest products. They are:-
(1) Graphical methods
(2) Single equation models
(3) Multi-equation models, and
(4) Input-Output models.
7.5*1 Graphical Methods
Graphical methods are the simplest and most widely used 
for projecting long run trends in the demand for forest products, 
particularly in the less developed countries. Many people believe 
that this technique is as useful as any of the sophisticated mathe­
matical models provided a skilled analyst is available. It involves 
the fitting of a curve to the data in such a way that a satisfactory 
description of the relationship between the variables is provided.
Graphic model is the only practical choice if sufficient 
data for the use of mathematical relationships are unavailable.
7.5.2 Single Equation Model
Single equation models have been widely used to project 
longrun trends in demand for forest products (Hair, 1967; Simula, 1971 
Leslie, 1963). The number of independent variables can vary from 
one upwards but the best results are achieved in the range of two to 
five. The model is very useful for establishing the historical 
relationship between detailed time series data. A good example is
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consumption of forest products and demand shifters such as population, 
personal income, prices of forest products or prices of substitute 
materials.
Although this model can use any number of independent variables, 
it can only be used to estimate one dependent variable at a time. One 
of its advantages over some of the more complicated multiequation models 
is that the use of a computer for data processing is not always 
necessary. For this reason it may be easier to apply in less developed 
countries where computer facilties are not readily available.
7.5.3 Multi-Equation Model
Multi-equation models are simpler in application than input- 
output models although problems are inherent in their operational 
use. They can be either recursive or simultaneous. Recursive systems 
can be designed to provide projections of demand, supply, and price, 
through a system of equations in which demand is treated as a function 
of consumer related variables, supply as a function of producer related 
variables, and price as a factor which causes demand and supply to 
move toward equilibrium. In such a system, price is a dependent 
variable and variations in price will cause disequilibrium between 
consumption and production whereas, in the simultaneous system price 
is simultaneously determined with demand and supply. Because of this 
characteristic the simultaneous multi-equation model is very useful 
in specifying and solving an economic goal which balances timber supply 
and demand at an equilibrium price. This type of model provides the 
theoretically most satisfying information but its use is limited to 
countries with satisfactory data sources.
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7.5*4 Input-Output Model
The most complicated model that has been used to project
1longrun trends in demand for timber products is an input-output model. 
This model endeavours to incorporate all the sectors of an economy in 
a linked system of equations. The inter commodity flows between 
the various sectors of the economy are revealed in an input-output 
table. Up to the present, input-output tables have only been used 
for predicting relatively short run effects of specified changes in 
demand or supply because it is difficult to estimate the changes in 
input-output coefficients over long periods.
Very few people have used input-output models for fore­
casting. The technique is considered to be an impractical choice 
for making long run projections of demand for forest products. It 
is still in the developmental stage and it also requires substantial 
data and computing facilities, neither of which are yet available 
in Burma.
7.6 CHOICE OF AN ECONOMIC MODEL FOR FORECASTING IN BURMA
Each forecasting model has its own advantages and dis­
advantages, but the choice of a specific model for projections depends 
on:
(1) its suitability to the market structure and conditions, 
and
(2) the availability of suitable data.
In view of the advantages and disadvantages of different 
models and the limitations of data availability and reliability in 
Burma the single equation model was considered to be the most suitable.
1. Hair (1967).
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The m ain re a so n s  f o r  s e le c t in g  th e  s in g le  e q u a tio n  system
a r e : -
(1 ) There i s  no in p u t -o u tp u t  t a b le  i n  Burma.
(2 ) The s a t i s f a c to r y  u se  o f  a m u l t i - e q u a t io n  model r e q u ir e s  
a s u b s t a n t i a l  number o f  o b s e rv a tio n s  f o r  a l l  th e  v a r i ­
a b le s  b e in g  in c lu d e d  i n  th e  a n a ly s i s .  S ince th e  
a v a i la b le  d a ta  i n  Burma canno t f u l f i l l  t h i s  req u irem en t 
th e  use o f  m u l t i - e q u a t io n  model was p re c lu d e d .
(3 ) The in t e r m i t t e n t  s t r u c t u r a l  changes which have o ccu rred  i r  
Burma d u rin g  th e  s tudy  p e r io d  means t h a t  th e  number
o f  o b se rv a tio n s  u n d er s ta b le  m arket c o n d itio n s  i s  
reduced  s t i l l  f u r th e r .  C onsequently  th e  use  o f  th e  
more s o p h is t ic a te d  f o r e c a s t in g  m odels i s  in a d v is a b le .
A s tu d y  o f  th e  changes i n  f o r e s t  p ro d u c ts  consum ption must 
be r e l a t e d  to  th e  changes i n  th e  g e n e ra l economy i f  th e  model used  i s  
to  d e s c r ib e  th e  m arket b eh av io u r a d e q u a te ly  and i n  accordance w ith  th e  
econom ic h i s to r y  o f  th e  co u n try . T h is i n  tu r n  c a l l s  f o r  a model 
w hich i s  s u i t a b le  f o r  t e s t i n g  s ta b le  p e r io d s  betw een s t r u c t u r a l  changes 
as  e a s i l y  a s  p o s s ib le  and w ith o u t consuming too  much tim e .
7.7 CHOICE OF FUNCTION
The v a r io u s  s in g le  e q u a tio n  demand fu n c tio n s  used  i n  
m arket demand a n a ly s i s  a re  shown as fo l lo w s : -
(1 ) Y =  a + b Xx + b2 X2
(2 ) Y -  a + b jlo g X j + b2l 0gX2
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b l  b2(3 ) Y = a.X x .X2
(4 )  Y = e (a  + b l  X1 + b 2 X2 )
b l  b2(5 ) Y = a +  rp  +  •=-
1 2
b l  b2
(6 ) Y = e^a + +
”bl _b2
(7 ) Y = a . Xj . X2
where Y = consum ption 
= income 
X2 = p r i c e .
The d i f f e r e n t  fu n c tio n s  y ie ld  e l a s t i c i t i e s  o f demand which 
v a ry  c o n s id e ra b ly  as th e  incom e, p r ic e ,  o r  consum ption l e v e l s  change. 
The ch o ice  o f  fu n c t io n  th e re f o r e  depends on th e  b eh av io u r o f  th e  
e l a s t i c i t i e s  (d im in ish in g , c o n s ta n t o r  in c r e a s in g )  as  in p u t l e v e l s  
change. The u l t im a te  d e c is io n  r e s t s  on th e  ty p e  o f  e l a s t i c i t y  
b e h a v io u r w hich economic th e o ry  and economic a n a ly s is  le a d s  us to  
e x p e c t.
The income and p r ic e  e l a s t i c i t y  fu n c t io n s  f o r  th e  d i f f e r e n t  
e q u a tio n s  a r e  shown i n  th e  fo llo w in g  t a b l e .
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Table 7»1 Income and P rice E l a s t i c i t i e s  and th e ir
C h a r a c te r is t ic s  Using D iffe r e n t F unctions.
F u n ction s
Income
E la s t ic i t y
P rice
E la s t ic i t y
Character­
i s t i c s .
X1 X2
Y = a + +  b^ bi T 2* Y In creasin g
b b0
Y =  a + b 1 lo g  Xj + b2 lo g  X2 1Y
2
Y D im inishing
b . b0
Y =  a . X ^ . X22 bi b2 Constant
Y -  e (a  +  V l  + b2X2 ) bi  x i b2 h In creasin g
b b0 -h —b01 2Y = a + t 1- + —
Ä1 Ä2
1
x i Y
2 D im inishing
b1 b2
Y = e^a + X  ^ + X^} - bi
x x
-b 2
X2
D im inishing
—h —b„2Y =  a. X . - b i "b2 Constant
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CHAPTER 8
ANALYSIS OF DEMAND FOR LOGS AND SAWN TIMBER
8.1 THE NATURE OF DEMAND FOR SAWN TIMBER IN BURMA
In Burma, the demand for logs is quite complex being a 
derived demand resulting from the demand for sawn timber which, in 
turn, is a derived demand resulting from the demand for building and 
construction, repairs and maintenance, and furniture manufacture, etc. 
A diagrammatic picture of the flow of Burmese forest products from 
the forest to the final consumer is shown in figure 8.1.
Any standing timber which is available for harvesting from 
forests is controlled and managed by the Forest Department. The 
State Timber Board is solely responsible for, and carries out, the 
extraction of all timber used by the timber trade. Timber used 
for domestic purposes is extracted and used by local people. The 
State Timber Board is also responsible for processing logs into 
sawn timber, plywood and veneers, etc., and for the distribution of 
logs and finished products for export (carried out by the Marketing 
Division of the State Timber Board) as well as the internal distri­
bution of sawn timber through the people’s shops.
The analysis of demand for sawn timber in Burma faces a 
number of problems not found in the more developed countries. For 
example, because timber is directly available and readily obtained 
by the large proportion of the population living in rural areas,
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a c o n s id e ra b le  amount o f u n reco rd ed  consum ption o c c u rs . In  a d d i t io n ,  
s u b s t i t u t e  m a te r ia l s ,
w hich a re  ab u n d an tly  a v a i la b le ,  e .g .  bamboos, have re p la c e d
tim b e r  i n  a number o f  u se s , f u r t h e r  c o m p lic a tin g  th e  a n a ly s i s .
The la c k  o f  a c c u ra te  d a ta  co n ce rn in g  th e  dom estic  con­
sum ption  o f  sawn tim b e r adds c o n s id e ra b ly  to  th e  a n a l y t i c a l  p ro b l-  
lem s. U nrecorded consum ption c o n s i s t s  o f : -
(1 ) tim b e r f e l l e d  and e x t r a c te d  i l l e g a l l y  f o r  l o c a l  u s e  by 
th e  v i l l a g e r s .  T h is  i s  more common i n  v i l l a g e s  c lo se  
to  th e  f o r e s t s ,
(2 ) tim b e r  e x t ra c te d  and used  f o r  p u b lic  u se s  e .g .  con­
s t r u c t io n  o f  r e s t  houses ( z a y a t) ,  m o n a s ta r ie s , b r id g e s , 
e t c .  under f r e e  g r a n t ,  and
(3 ) tim b e r  consumed by th e  h o ld e rs  o f  s p e c ia l  tim b e r  r ig h t s  
i n  w hich th e r e  i s  no r e a l i s a t i o n  o f  r o y a l ty  from  th e  
F o re s t  D epartm ent.
Bamboo i s  r e a d i ly  a v a i la b le  and i s  th e  most common b u i ld in g  
m a te r ia l .  L a rg e ly  a tim b e r s u b s t i t u t e  i t s  usage has a c o n s id e ra b le  
e f f e c t  on th e  consum ption o f  sawn tim b e r . I t  i s  e s tim a te d  th a t  
abou t 50 p e rc e n t o f  th e  d w e llin g s  i n  Burma a re  b u i l t  o f  bamboos 
w h ile  a n o th e r  35 p e rc e n t a re  b u i l t  o f  h a l f  bamboo and h a l f  tim b e r 
(Long, 1959).
The e x t r a c t io n  and use  o f  u n re se rv e d  sp e c ie s  from  th e  
u n c la s s e d  f o r e s t s  by people l i v in g  c lo se  to  th e s e  f o r e s t s  was, u n t i l  
r e c e n t ly ,  a llow ed  f o r  d o m estic , p u b lic ,  a g r i c u l t u r a l  o r  f i s h in g  
p u rp o se s . However, abuse o f  t h i s  p r iv e le g e  by some o f th e  v i l l a g e r s  
caused  i t  to  be r e s t r i c t e d  to  peop le  who cou ld  e x t r a c t  and use  th e
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m a te r ia l  th e m se lv es . P r io r  to  th e  im p o s i t io n  o f  th e  r e s t r i c t i o n s ,  
most o f  t h i s  ty p e  o f e x t r a c t io n  was n o t reco rd ed  and, s in c e  some o f 
i t  was a ls o  so ld  as sawn tim b e r  d e r iv e d  from so c a l le d  o ld  ho u ses , 
d isc re p a n c y  betw een reco rd ed  and a c tu a l  consum ption was in c re a s e d .
8 .2  THE FACTORS AFFECTING THE DEMAND FOR HOUSING
D if fe r in g  a v a i l a b i l i t i e s  o f  sawn tim b e r  to g e th e r  w ith  
c o n s t r a in t s  on th e  ty p e  o f  d w e llin g  w hich can be c o n s tru c te d  caused  
s u b s t a n t i a l  v a r ia t io n s  betw een r u r a l  and u rb an  consum ption p a t te r n s .  
Most r u r a l  peop le  use bamboo i n  p re fe re n c e  to  sawn tim b e r because 
bamboo i s  r e a d i ly  a v a i la b le .  The m a jo r i ty  o f  th e  u rb an  p o p u la tio n  
p r e f e r  to  u se  sawn tim b e r because
(a )  th e  income l e v e l  o f  u rb an  peop le  i s  h ig h e r  th a n  t h a t  
o f  r u r a l  p eo p le ,
(b ) i n  th e  lo n g  ru n  th e  m ain tenance c o s t  o f  a tim b e r 
house i s  f a r  l e s s  th a n  th e  m ain tenance c o s t  o f  a 
bamboo house i n  u rb an  a re a s  and
(c )  i n  most o f  th e  u rb an  a re a s  th e re  a re  r e s t r i c t i o n s  on 
th e  ty p e s  o f  b u i ld in g  t h a t  can be c o n s tru c te d  i n  
c e r t a i n  l o c a l i t i e s .
C lim ate i s  a n o th e r  s i g n i f i c a n t  f a c t o r  i n  th e  p a t t e r n  o f  
Burmese tim b e r consum ption. In  c o n t r a s t  to  te m p era te  re g io n s  
Burma’ s warm c lim a te  in d u c e s  peop le  to  p r e f e r  bamboo houses because 
th e y  a re  c o o le r  th a n  tim b e r  h o u ses .
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T ra d i t io n s  and custom s may a ls o  a f f e c t  th e  consum ption o f  
sawn tim b e r  q u i te  s u b s t a n t i a l l y .  Most newly m arried  co u p les  l i v e  
w ith  t h e i r  p a r e n ts ,  occupying a s in g le  bedroom b u i l t  on to  th e  main 
b u i ld in g  o r  l i v in g  in  th e  e x i s t in g  house . Because th e  amount o f  sawn 
tim b e r  u sed  f o r  an ex tended  bedroom i s  a g r e a t  d e a l l e s s  th a n  th e  
amount o f  tim b e r  used  f o r  th e  c o n s tru c t io n  o f  a new house , tim b e r 
consum ption i s  c o rre sp o n d in g ly  sm a lle r  and, u n lik e  o th e r  developed  
c o u n t r ie s ,  fam ily  fo rm a tio n  r a t e s  have n o t had a s ig n i f i c a n t  in f lu e n c e  
on th e  consum ption o f  sawn tim b e r.
8 .3  PROBLEMS OF DATA AVAILABILITY, COLLECTION AND ACCURACY 
8 .3 .1  P o p u la tio n
The o n ly  p o p u la tio n  d a ta  a v a i la b le  f o r  Burma w ere e s tim a te d  
and p u b lish e d  by th e  Census D epartm ent o f  Burma (R .G .U .B ., * 1970).
The o n ly  com plete  census enum eration  c a r r i e d  o u t i n  Burma was i n  1941 
b u t,  u n f o r tu n a te ly  most o f  th e  d a ta  was l o s t  d u rin g  th e  War. A 
p a r t i a l  enum era tio n  was c a r r ie d  o u t i n  two s ta g e s  i n  1953 and 1954* 
th e  f i r s t  s ta g e  b e in g  u n d e rta k en  in  F eb ruary  1953. T h is was desig n ed  
to  re c o rd  u rb an  a re a  p o p u la tio n  and in c lu d e d  248 c i t i e s  and towns 
i n  Burma p ro p e r  a s  w e ll as  4 towns i n  K achin S ta te .  The second s ta g e , 
i n  F eb ru ary  1954* covered  2 ,143  v i l l a g e  t r a c t s  i n  Burma p ro p e r and 
l , 0 l 6  v i l l a g e  t r a c t s  i n  th e  Kachin S ta te ,  b u t th e  a re a  covered  on ly  
abou t 15 p e rc e n t o f  th e  t o t a l  r u r a l  a re a s .
1 R e v o lu tio n a ry  Government o f  th e  Union o f  Burma.
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Published population estimates are available from 1950 
to 1970 on a calendar year basis. The population figures for the 
period 1947 to 1949 were estimated using a backwards extrapolation 
of the published data. Because of lack of data it was assumed 
that immigration and emigration were equal throughout the 
period. The population figures between 1950 and 1953 indicate a 
faster growth rate than that given for 1953 onwards (see figure 8.2).
To handle this problem a compound growth rate was estimated for the 
years 1947 to 1949 using only the data for 1950 to 1953 when extend­
ing the extrapolation back to 1947.
As the calendar year overlaps the financial year (1st 
October to 30th September) by some nine months, calendar year data 
was assumed to be synonymous with financial year data.
8.3.2 Income
Income data was derived from published estimates of Gross 
Domestic Product at Constant Prices (G. D. P. (C)), Gross Domestic Pro­
duct at Market Prices (G.D.P.(M)) and Personal Disposable Income at 
Market Prices (P.D.I.(M)) (R.G.U.B., 1965). The same income data 
were used in the time series analysis for both sawn timber and paper 
and paper products. Gross National Product at Factor Cost (G.N.P.(F)) 
and Gross National Product at Market Prices (G.N.P.(M)) were used in 
the cross sectional analysis of sawn timber and paper and paper 
products respectively because they were the only income data avail­
able for all the countries included in the cross sectional analysis.
The use of Gross National Product at Market Prices (G.N.P.(M)) is 
not necessary in the time series analysis as it is highly correlated 
with the G.D.P.(M).
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FIGURE 8.2 POPULATION OF BURMA
Calendar year beginning 19—
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P .D .I.(M ) i s  a v a i la b le  from  1946/47 to  1962/63  w hile G .D.P.(M )
and G .D .P .(C ) a re  a v a i la b le  from 1946/47 bo 1963/64  i n  p u b lish e d
form (R .G .U .B ., 1965)* G .D.P.(M ) and G .D .P .(C ) a re  a lso  a v a i la b le
from 1961/62  to  1968/69  (R .G .U .B ., 1970) and from 1962 to  1967 
2
(U.N. ,1970 ) i n  p u b lish e d  form b u t a change i n  th e  method o f  e s t im a t io n  
o f  th e  n a t io n a l  income a f t e r  1962-63 made i t  d i f f i c u l t  to  g e t a 
c o n s is te n t  d a ta  s e r i e s  from a l l  th e  p u b lish e d  so u rc e s . F o rtu n a te ly *  
th e  D ire c to r  o f  th e  C e n tra l S t a t i s t i c a l  and Economics D epartm ent i n  
Burma su p p lie d  t e n t a t i v e  f ig u r e s  f o r  G .D .P .(C ) from 1964/65 bo 1969/70 
which w ere c o n s isb e n t wibh th e  p u b lish e d  form  (R .G .U .B ., 1965).
8 .3 .3  Sawn Timber A v a i l a b i l i ty  ( tim e  s e r i e s )
The t o t a l  a v a i l a b i l i t y  o f  sawn tim b e r  co v ers  two d i s t i n c t l y  
d i f f e r e n t  sawn tim b e r groups -  te a k  and hardwood.
8 .3 .3 .1  Teak Sawn Timber A v a i l a b i l i ty
The q u a n t i ty  o f  te a k  sawn tim b e r  a v a i la b le  f o r  consum ption 
i n  Burma was d e r iv e d  from te a k  lo g  p ro d u c tio n  d a ta  and te a k  lo g  e x p o rt 
d a ta  f o r  th e  y e a rs  1948/49  to  1967/ 6 8 . F ig u re s  f o r  te a k  lo g  e x p o r ts  
f o r  th e  y e a rs  1948/49  and 1949/50 were n o t a v a i la b le  so e s t im a te s  
o f  te a k  lo g  ex p o rt were assumed to  be th e  same as th e  1950/51 f ig u r e s  
( l5 0  round to n s  each y e a r ) .  In  1955/56 , and 1956/57* f ig u r e s  o f  
6 ,633  round to n s  and 5*426 round to n s  r e s p e c t iv e ly  o f  te a k  b u t t  ends 
had to  be in c lu d e d  i n  th e  te a k  lo g  e x p o rt d a ta  s in c e  th e y  were a l ­
ready  reco rd ed  i n  th e  lo g  p ro d u c tio n  d a ta .
2 U nited  N ations
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The volume o f lo g s  a v a i la b le  f o r  c o n v e rs io n  a t  saw m i l l s  
was d e r iv e d  by s u b tr a c t in g  th e  e x p o rt volum es from th e  p ro d u c tio n  
d a ta .  There was on ly  one plywood f a c to r y  i n  Burma d u r in g  th e  p e r io d  
under s tudy  and, s in c e  th e  volume o f  te a k  and hardwood lo g  used by 
th e  plywood f a c to ry  was l e s s  th a n  2% o f  th e  t o t a l  te a k  and hardwood 
lo g  p ro d u c tio n , i t  was assumed th a t  a l l  te a k  lo g s  a f t e r  e x p o rts  
were co n v erted  in to  sawn tim b e r .
The volume o f  te a k  lo g s  c o n v e rte d  a t  p r iv a te  saw m i l ls  was 
very  sm all so th e  te a k  sawn reco v e ry  p e rc e n ta g e s  from  S ta te  Saw M ills  
f o r  d i f f e r e n t  y e a rs  were ta k e n  as th e  c o n v e rs io n  f a c to r s  f o r  c o n v e r tin g  
te a k  lo g s  in to  te a k  sawn tim b e r . The re c o v e ry  p e rc e n ta g e  f o r  1967/68 
was n o t a v a i la b le  and was assumed to  be th e  same as th e  1966/67 l e v e l .
Teak sawn tim b e r  e x p o r ts  were s u b tra c te d  from  th e  te a k  sawn 
tim b e r re c o v e re d  a f t e r  c o n v e rs io n  to  y i e ld  an e s t im a te  o f  th e  volume 
o f  th e  te a k  sawn tim b e r a v a i la b le  f o r  consum ption i n  Burma.
8 . 3 . 3.2  Hardwood Sawn Timber A v a i l a b i l i ty
In  Burma, hardwood i s  ta k e n  to  mean a l l  b ro ad le av ed  s p e c ie s  
ex cep t te a k .
The t o t a l  q u a n t i ty  o f  hardwood sawn tim b e r  a v a i la b le  f o r  
consum ption i n  Burma comes from  two d i s t i n c t  s o u r c e s : -
(1 ) th e  sawn tim b e r d e r iv e d  from  o f f i c i a l  t r a d e  so u rc e s , 
and
(2 ) d i r e c t  dom estic  consum ption o f  sawn tim b e r  i n  r u r a l  
a re a s  as m entioned e a r l i e r  i n  s e c t io n  8 . 1 .
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The volume o f  sawn tim b e r  from t r a d e  so u rces  i s  d e f in e d  as 
th e  volume o f  tim b e r e x t r a c te d  by governm ent a g e n c ie s  o r  by o th e r  
t r a d e r s  who have s p e c ia l  agreem ents w ith  th e  governm ent a llo w in g  
them to  e x t r a c t  tim b e r  from re se rv e d  o r  u n c la sse d  f o r e s t s  f o r  d i s t r i ­
b u tio n  to  th e  p u b lic  f o r  lo c a l  consum ption.
Matchwood s p e c ie s  a re  in c lu d e d  i n  hardwood lo g  p ro d u c tio n  
d a ta  b u t a re  used  on ly  f o r  p ro d u c tio n  as  m atches and pack ing  c a s e s .
In  o rd e r  to  o b ta in  b e t t e r  e s t im a te s  o f  hardwood sawn tim b e r  a v a i l ­
a b i l i t y  from t r a d e  so u rc e s , matchwood s p e c ie s  were excluded  from th e  
hardwood p ro d u c tio n  f ig u r e s .
The volume o f  sawn tim b e r  (u n re se rv e d  s p e c ie s )  f o r  dom estic  
consum ption i s  d e f in e d  as  th e  volume o f  tim b e r  e x t r a c te d  by people 
l i v in g  w ith in  20 m ile s  from u n c la sse d  f o r e s t s  i f  i t  i s  f o r  lo c a l  
consum ption.
E s tim a te s  o f  dom estic  consum ption were a v a i la b le  from 
196i /62  to  1969/70  i n  p u b lish e d  form (R .G .U .B ., 1969b & 1970) .
Data f o r  1948/49 to  1960/61 was d e r iv e d  by backward e x t r a p o la t io n  
o f  consum ption based  on each  y e a r ! s p o p u la tio n .
E xports  o f  hardwood lo g s  and sawn tim b e r  canno t be s e p a ra te d  
from th e  p u b lish e d  d a ta  b u t some hardwood lo g  e x p o rt d a ta  were 
a v a i la b le  f o r  th e  p e r io d  betw een 1958/59 and 1 9 6 l/6 2  and f o r  1963/ 6 4 * 
Hardwood lo g  e x p o rt d a ta  on a c a le n d a r  y e a r  b a s is  were a ls o  a v a i la b l e ,  
f o r  1963, and f o r  1964 to  1968. By assum ing t h a t  20 to n s  o f  h a rd ­
wood lo g  was e x p o rte d  from O ctober to  December 1963  ^ hardwood lo g  
e x p o rt d a ta  f o r  1962/63 and f o r  1964/65 to  1967/68 , were d e r iv e d .
For th e  y e a rs  1958/59  to  1967/68 th e  hardwood lo g  e x p o rts  
were s u b tra c te d  from hardwood lo g  and sawn tim b e r  e x p o r ts  to  o b ta in
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estimates of the volume of hardwood sawn timber exported during that 
period. The hardwood sawn timber export data was then converted to a log 
equivalent volume basis using a recovery factor of 55 percent which is the 
standard figure used in Burma. The log equivalent volume of the sawn timber 
exported together with the volume of hardwood logs exported gave the total 
log equivalent volumes of hardwood exported for the years 1958/59 to 1967/68. 
The recorded volumes of hardwood log and sawn timber exports averaged 59 
percent of the log equivalent volumes of log and sawn timber exports during 
1958/59 to 1967/68 (See Appendix A). This percentage was used to transform 
hardwood log and sawn timber export data into hardwood log (equivalent) 
export figures for the years 1948/49 to 1967/68.
Estimates of the hardwood log input into trade saw mills were 
derived by subtracting hardwood log exports from the hardwood log production 
figures supplied by official trade sources. As mentioned earlier (section 
8.3.3.1) log inputs into the plywood factory were not available and 
consequently could not be separated from the log production figures. A 
hardwood sawn timber recovery factor of 55 percent was used to convert log 
input into sawn volume. This when added to the teak sawn timber availability 
gave an estimate of the total sawn timber availability from trade sources.
Estimates of the total consumption of sawn hardwood timber should 
include estimates of domestic consumption. In rural areas, half of the 
domestic consumption of hardwood was assumed to be used as sawn timber and 
the remaining 50 percent was assumed to be used as logs because the 
pattern of domestic timber usage tends
8l
to be divided equally between logs and sawn wood. Fifty percent of 
domestic log removals .were assumed to be converted into sawn timber 
(55 percent recovery factor). This estimate of domestic sawn timber 
consumption was added to the total sawn timber availability from 
trade sources to give the estimated total volume of sawn timber 
available for consumption from both trade and domestic sources.
8.3.4 Sawn Timber Prices
Timber prices vary considerably over the country. The 
average wholesale prices in Burma for teak (Tectona grandis), 
pyinkado (Xylia dolabriformis), and in kanyin (Dipteracarpus spp.) 
scantlings are available from 1956/57 to 1963/64 while Rangoon prices 
are available for 1954 to 1961. From the two sets of data a timber 
price series was derived for the whole of Burma covering the period 
1953/54 to 1963/64.
Prices were available for only two categories of teak sawn 
timber, scantlings 3T—51 in length and scantlings 6 T and up. Scant­
lings in the range 3T-5T are mostly used in furniture manufacture and 
door and window framing construction. Scantlings 6 T and over are 
also used for door and window frame construction and some specialist 
construction work. Nearly half the total consumption of teak in 
Burma is used in furniture manufacturing so the average of both price 
series was taken as the average price for teak sawn timber.
To derive a hardwood sawn timber price series, production 
figures for different species were grouped and the combined volumes 
were used as weights. Pyinkado, padauk (Pterocarpus macrocarpus)
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and th i ty a / in g y ln  (Shorea o b lo n g ifo lia /P e n ta c m e  s ia m e n s is ) were 
grouped to g e th e r  and th e  volum es were used  as  w eig h ts  f o r  th e  pyinkado 
and padauk sawn tim b e r p r ic e s .  In /k a n y in , pyinma (L ag e rs tro em ia  
s p e c io s a ) and some o th e r  s p e c ie s  were grouped and th e  volum es were 
a p p lie d  as w eigh ts  f o r  th e  in k a n y in  sawn tim b e r  p r ic e s .
The t o t a l  te a k  and hardwood sawn tim b e r  w eigh ted  ave rag e  
p r ic e  was d e r iv e d  from te a k  and hardwood p r ic e s  u s in g  th e  q u a n t i ty  
o f  te a k  and hardwood sawn tim b e r  su p p lie d  by t r a d e  so u rces  as 
w e ig h ts .
8 .3 .5  S u b s t i tu te  P r ic e s
Bamboos and b r ic k s  a re  th e  most im p o rta n t s u b s t i t u t e s  f o r  
sawn tim b e r i n  Burma, th e  fo rm er b e in g  a very  s ig n i f i c a n t  s u b s t i t u t e ,  
so th e  p r ic e s  o f  th e s e  m a te r ia ls  were u sed  i n  th e  a n a ly s i s .
W holesale p r ic e s  f o r  two d i f f e r e n t  bamboos, kyathaung 
(Bambusa polym orpha) and hmyinwa ( Dendrocalam us s t r i c t u s ) , were 
a v a i la b le  from 1956/57 to  1966/ 6 7 . W holesale p r ic e s  f o r  1953/54 to  
1955/56 were d e r iv e d  from Rangoon w h o lesa le  p r ic e s  on th e  same b a s is  
as th o se  f o r  sawn tim b e r p r ic e s .  The average  p r ic e  o f  bamboo was 
d e r iv e d  by u s in g  th e  kyathaung and hmyinwa consum ption l e v e l s  as 
w e ig h ts .
W holesale b r ic k  p r ic e s  i n  Rangoon a re  a v a i la b le  f o r  th e  
p e r io d  1956 to  1963 on a c a le n d a r  y e a r  b a s i s .  The c a le n d a r  y e a r  
d a ta  was assumed to  c lo s e ly  approx im ate f i n a n c i a l  y e a r  d a ta  f o r  1955/56 
to  1962/ 6 3 . B rick  consum ption i s  l a r g e ly  l im i te d  to  th e  main c i t i e s  
and i s  on ly  r e a l l y  s ig n i f i c a n t  i n  Rangoon.
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8 . 3.6 C ro s s -S e c tio n a l Sawn Timber A v a i l a b i l i ty
C ross s e c t io n a l  d a ta  on hardwood sawn tim b e r a v a i l a b i l i t y  
f o r  th e  y e a rs  1966, 1967 and 1968,were c o l le c te d  f o r  29 c o u n t r ie s .  
Combined hardwood and c o n ife ro u s  sawn tim b e r a v a i l a b i l i t y  was c o l le c te d  
f o r  1966 o n ly . Many c o u n tr ie s  had to  be excluded  from th e  s tu d y  
because d a ta  f o r  p ro d u c tio n , e x p o r ts , im p o rts  o r  f o r  th e  in d e x  o f  wood 
a v a i l a b i l i t y  d a ta  was n o t a v a i la b le .
Hardwood sawn tim b e r a v a i l a b i l i t y  f o r  1966 was a v a i la b le  
f o r  36 c o u n t r ie s  b u t,  o f  th e s e ,  on ly  11 d id  n o t consume any s o f t  
wood sawn tim b e r .
8 . 3.7 C ro s s -S e c tio n a l Income Data
G ross N a tio n a l P roduct a t  f a c to r  c o s t  f o r  th e  y e a r  1966 
( i .M .F . , 1969) was used  as  an approx im ation  f o r  income i n  th e  c o u n t r ie s  
s tu d ie d . In  a d d i t io n ,  because ta x a t io n  system s d i f f e r  w idely  
betw een c o u n t r ie s ,  G ross N a tio n a l P roduct a t  f a c t o r  c o s t  was con­
s id e re d  to  be more s u i ta b le  th a n  any o th e r  d is p o s a b le  income e s t im a te .
8 .3 .8  Country P o p u la tio n  Data
P o p u la tio n  e s t im a te s  fo r  th e  c o u n t r ie s  in c lu d e d  i n  th e  c ro ss  
s e c t io n a l  s tu d y  were c o l le c te d  from The Year Book o f  F o re s t  P ro d u c ts  
(F .A .O ., 1968) .
8 . 3.9 Wood A v a i l a b i l i ty  Index
G reg o ry 1s wood a v a i l a b i l i t y  in d ex  d a ta  (G regory, 1966, 
page 110) was used  f o r  b o th  th e  combined hardwood and c o n i fe r s  consuming
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countries. Some difficulty was experienced in deriving a wood avail­
ability index for the countries which consumed hardwoods only, arising 
mainly in the derivation of a new constant term. Gregory (1966, page 
109) used a constant of 142 in his formula, but a new constant term 
had to be derived for the hardwood countries by ignoring the conifers 
forest in use and using the hardwood area in use alone. The new 
constant term of 28.4 was obtained by multiplying Gregory1s 142 by 0.2 
(the proportion of hardwood to total consumption in the U.S.A.) while 
ignoring the multiplier for softwoods. The wood availability indices 
for countries which consume solely hardwoods were then calculated by 
multiplying the derived constant by the sum of the hardwood area in 
use and the hardwood area in use in the mixed coniferous and hard­
wood forests. Both Gregory’s (1966, page 109) formula and the 
derived formula are shown below.
Gregory’s Fo rmula
W.A.I. = 142/P(C x 0.8 + H x 0.2)
Derived Formula
W.A.I. = 28.4/P(H + M) 
where W.A.I. = Wood Availability Index 
P = Population
C =  Coniferous forests area in use in hectare: 
H = Hardwood forests area in use in hectares 
M = Hardwood forests area in use in mixed 
coniferous and hardwood forests in
hectares
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8 .4  ANALYSIS AND RESULT
The use  o f  economic th e o ry  u n d e r l ie s  th e  s e le c t io n
o f  th e  v a r ia b le s  to  be in c lu d e d  i n  th e  model o f  th e  demand r e l a t i o n ­
sh ip s  o f  sawn tim b e r  i n  Burma. The v a r ia b le s  in c lu d e d  i n  th e  model 
were th e  p r ic e  o f  sawn tim b e r , th e  p r ic e s  o f  s u b s t i t u t e  m a te r ia ls ,  
incom e, and p o p u la tio n .
P r ic e  has t r a d i t i o n a l l y  been  c o n s id e re d  as th e  most
im p o rta n t v a r ia b le  i n  any a n a ly s i s  o f  demand (M cK illop, 1967$ G regory,
1966; Ferguson , 1967; L eftw ich , 1955; Samuelson e t  a l . ,  1970). Any
changes i n  th e  p r ic e  o f  a commodity n o rm ally  cause changes in  th e
3
l e v e l  o f  consum ption so th e  in c lu s io n  o f  sawn tim b e r  p r ic e s  i n  th e  
demand model was co n s id e re d  e s s e n t i a l .
The p r ic e s  o f  s u b s t i t u t e  m a te r ia ls  a ls o  in f lu e n c e  th e  
l e v e l  o f  demand, e s p e c ia l ly  i f  th e re  a re  e f f e c t iv e  te c h n ic a l  sub­
s t i t u t e s .  The a v a i l a b i l i t y  o f  s u b s t i t u t e  m a te r ia ls  has a c o n s id e r ­
a b le  e f f e c t  on b o th  th e  consum ption l e v e l s  o f  sawn tim b e r and th e  sen­
s i t i v i t y  o f  th e  m arket to  changes i n  sawn tim b e r  p r ic e s .  A s h i f t  
i n  th e  consum ption o f  sawn tim b e r  cou ld  e a s i l y  r e s u l t  from a m inor 
change i n  p r ic e s  o f  s u b s t i t u t e  m a te r ia ls ,  e s p e c ia l ly  where th e y  g ive  
s im i la r  te c h n ic a l  perfo rm ances and l e v e l s  o f  s a t i s f a c t i o n .
Income i s  a ls o  a demand s h i f t  v a r ia b le .  Consumption o f  
sawn tim b e r i n  Burma was found to  be h ig h ly  c o r r e la te d  w ith  income 
ov er th e  p e r io d  1948/49 "to 1957/58 (se e  s e c t io n  8 . 5) .
P o p u la tio n  i s  a s ig n i f i c a n t  demand s h i f t  v a r ia b le  i n  m ost 
c o u n t r ie s .  As p o p u la tio n  in c r e a s e s ,  more and more f o r e s t  p ro d u c ts
3. C e te r is  p a r ib u s .
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i n  th e  form o f  f u r n i t u r e  w i l l  be r e q u ir e d .  At th e  same tim e , an 
in c re a s in g  number o f  houses w i l l  be needed f o r  s h e l t e r s ,  w hich, i n  
tu r n ,  c a l l s  f o r  a g r e a te r  consum ption o f  sawn tim b e r .
In  th e  c ro s s  s e c t io n a l  a n a ly s i s ,  wood a v a i l a b i l i t y  in d ex  
i s  in c lu d e d  as a v a r ia b le  f o r  a n a ly s i s  b u t p r ic e  i s  ex c lu d ed .
Gregory (1966) s t a t e s  t h a t ,  a lth o u g h  p r ic e  i s  th e  key v a r ia b le  i n  
most a n a ly se s  o f  demand, i t  i s  n o t a v a r ia b le  in f lu e n c in g  consum ption 
i n  th e  u s u a l sen se . T his does n o t mean th a t  p r ic e  i s  u n im p o rtan t and 
u n re la te d  to  consum ption b u t t h a t  i t  can  be d is re g a rd e d  because  i t  is  
d i r e c t l y  r e l a t e d  to  consum ption .
S ince th e  o b je c t iv e  o f  t h i s  a n a ly s i s  i s  to  f o r e c a s t  f u tu r e  
l e v e l s  o f  demand, b u t n o t su p p ly , th e  in c lu s io n  o f  p r ic e  i s  no t 
n e c e ssa ry . The in c lu s io n  o f  a p r ic e  v a r ia b le  would be re q u ire d  i f  
th e  o b je c t iv e  o f  th e  s tu d y  was to  d e te rm in e  b o th  demand and supply  
fu n c tio n s  i n  o rd e r  to  d e r iv e  f o r e s t  p ro d u c tio n  g o a ls .  The i n t e r ­
s e c t io n  o f  th e  supply  and demand cu rv es  would g iv e  consum ption and 
m arket p r ic e  u nder th e  s p e c if ie d  c o n d i t io n s .
A lthough th e  tim e s e r i e s  s tudy  d id  n o t in c lu d e  supply, 
th e  in c lu s io n  o f  th e  wood a v a i l a b i l i t y  in d e x  i n  th e  c ro s s  s e c t io n a l  
s tudy  was in c lu d e d  as  a proxy tim b e r  supp ly  v a r ia b le  l i k e l y  to  r e s u l t  
from th e  e x i s t in g  a re a s  o f f o r e s t s .
Problem s o f  m u l t i c o l l i n e a r i t y  were e x p e rie n c e d  i n  models 
which c o n ta in e d  b o th  p o p u la tio n  and income because  th e se  v a r ia b le s  
a re  h ig h ly  c o r r e la te d .  The problem  was e l im in a te d  by u s in g  con­
sum ption and income d a ta  on p e r  c a p i ta  b a s i s .
The fo llo w in g  t h e o r e t i c a l  demand r e la t io n s h ip s  were used  
to  c o n s tru c t  th e  econom ic model o f  demand f o r  sawn tim b e r  i n  Burma.
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(1 ) For th e  tim e s e r i e s  a n a ly s i s  th e  p e r  c a p i ta  q u a n t i ty  
o f  sawn tim b e r  demanded was assumed to  be a fu n c tio n  
o f  i t s  p r ic e ,  th e  p r ic e s  o f  s u b s t i t u t e  m a te r ia ls  and 
p e r  c a p i ta  incom e.
(2 ) For th e  c ro s s  s e c t io n a l  a n a ly s is  th e  p e r  c a p i ta  
q u a n t i ty  o f  sawn tim b e r  demanded was assumed to  be a 
fu n c t io n  o f  p e r  c a p i ta  income and th e  c o u n t r ie s  wood 
a v a i l a b i l i t y  in d e x .
The ch o ice  o f  d i f f e r e n t  fu n c tio n s  f o r  demand a n a ly s is  (see  
s e c t io n  7»7) was m ain ly  governed by th e  n a tu re  o f  th e  e l a s t i c i t i e s  l i k e l  
to  be o b ta in e d . A number o f  fu n c tio n s  were r e je c te d  because  th e  
b eh av io u r o f  th e  e l a s t i c i t i e s  was n o t c o n s is te n t  w ith  economic th e o ry .
S e v e ra l e q u a tio n s  were t e s t e d  u s in g  p e r c a p i ta  sawn tim b e r  
a v a i l a b i l i t y  as  th e  dependen t v a r ia b le  w ith  d i f f e r e n t  com binations 
o f  p e r  c a p i ta  incom e, sawn tim b e r  p r ic e s ,  and s u b s t i t u t e  p r ic e s  as  
th e  in d ep en d en t v a r ia b le s  and u s in g  d i f f e r e n t  fu n c t io n s .  R eg ress io n s  
were a lso  used  to  t e s t  f o r  th e  o cc u rre n c e  o f  s t r u c t u r a l  changes i n  
th e  m arket by exam ining  th e  b eh av io u r o f  th e  r e g r e s s io n  c o e f f i c i e n t s  
as th e  number o f  o b s e rv a tio n s  were s u c c e s s iv e ly  red u ced . The s ig n s  
o f  th e  r e s p e c t iv e  c o e f f i c i e n t s  had to  co rresp o n d  w ith  th e  s ig n s  one 
would ex p ec t on a p r i o r i  g rounds e .g .  f o r  a sim ple l i n e a r  fu n c tio n  
th e  c o e f f i c i e n t s  had to  be p o s i t iv e  f o r  incom e, n e g a tiv e  f o r  p r ic e ,  
p o s i t iv e  f o r  s u b s t i t u t e  p r ic e ,  and p o s i t i v e  f o r  wood a v a i l a b i l i t y
in d e x .
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8.5 RESULTS
The analysis was confined to the 1953/54 to 1957/58 period
because:-
(a) price data were not available prior to 1953/54, and
(b) significant political, balance of payments, and economic 
structural changes occurred after 1958/59 (see page 15).
The very restricted series of observations available for
analysis was the main reason for the statistically unsatisfactory regre­
ssion results obtained. Testing the data with each of the commonly 
used functions produced unacceptable results. Typically the price and 
income coefficients were not significantly different from zero at the 
5 percent level and the regression analyses of variance were insignificant 
at the 5 percent level.
In several cases the signs of the
coefficients were intuitively incorrect as well. Regardless of the 
nature of the results, the need to restrict the analysis to five obser­
vations imposed severe limitations on the reliability of the - results.
None of the regressions tested explained sufficient variation 
in the dependent variable to prove significant in an analysis of variance 
test at the 5 percent confidence interval.
The regressions of sawn timber availability from trade and 
from trade plus domestic sources on per capita G.D.P. at market prices 
and sawn timber weighted average prices for the period 1953/54 to
1957/58 are shown in equations (1) to (8). Standard errors are given
2in parenthesis below the corresponding regression coefficients, R is 
the coefficient of determination, and the log base is the natural log
base, in each case.
89.
Availability From Trade
(1)
(2)
Y1 = -0.5068 + 0.0358X2 - 0.5239X4 (R = 0.78)
(0.0141) (0.4275)
Y = 2.2249 * 103.9952 + 0.6077 (R2 = 0.79)
(3) Log Y.
(39.8681) (0.4656)
1.4386 - 122.1504 + 0.7628 (R = 0.78)
(47.6625) (0.5566)
(4) Log Y = -9.1511 + 2.26941ogX2 - 0.67711ogX4
(0.8977) (0.5342)
(R = 0.78)
where Y^ = Per capita sawn timber availability from trade 
(c.ft.)
X2 = Per capita Gross Domestic Product at market prices 
($A)
X4 = Sawn timber weighted average prices ($A/c.ft.)
2The results showed that the coefficient of determination, R , 
was significant at the 5 percent level in each function. However, none 
of the income or price coefficients was significantly different from zero 
at the 5 percent level.
Both the reciprocal function and the logarithmic reciprocal 
function gave correct signs for the income and price coefficients but 
the signs were incorrect in the case of the logarithmic transformation.
90.
Availability From Trade and Domestic
(5)
(6)
(7)
(8)
Y,
-0.5036 + 0.0375X2 - 0.5040X4
(0.0144) (0.4362)
2.4484 - 109.0189 + 0.5895
0.80)
0.80)
Log Y,
(40.5657) 
1.4922 - 113.1782
(0.4737)
0.6235 0.80)
(42'5947> (0.4974)
Log Y 2 = -8.3600 + 2.10031ogX2 - 0.57871ogX4 (R2 = 0.79)
(0.8035) (0.4782)
The results were very similar to those for availability 
2from trade. The R values were marginally higher and were significant 
at the 5 percent level. None of the income or price coefficients was 
significantly different from zero at the 5 percent level and, as before, 
the reciprocal and logarithmic reciprocal functions gave correct signs 
while the logarithmic function had incorrect signs for the coefficients.
The inclusion of substitute prices (bamboos and bricks) 
in the analyses did not significantly improve the results. This may 
be partially due to average prices for bamboos being derived from 
information applicable to most towns and cities whereas most of the 
bamboos were extracted and consumed by rural people who paid a royalty 
for the bamboos. The average royalty paid was found to be considerably 
lower than the prevailing bamboo prices (about A12<j: per 100 bamboos 
compared to a market price of about $A8 per 100 bamboos). Bricks
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were not a significant economic substitute for sawn timber, their use 
being restricted to the high income groups.
Of the many regressions tested, in an effort to find one 
which was statistically acceptable, only those involving consumption 
and income were satisfactory. Of the three income variables tested, 
P.D.I. at market prices had the highest correlation coefficient with con­
sumption, when tested over the period 1948/49 to 1962/63. However, when 
the base period was changed, the correlation coefficient between income 
and consumption changed because of structural changes in the market.
The changes in the correlation coefficients between consumption and 
the three income variables, per capita G.D.P. at constant prices, 
G.D.P.(C), per capita G.D.P. at market prices, G.D.P.(M), and P.D.I. 
at market prices, P.D.I.(M), are given below.
G.D.P. (C) G.D.P. (M) P.D.I. (M)
1948/49 to 1962/63 0.82 0.9Q 0.92
1953/54 to 1957/58 0.88 0.81 0.70
The correlation coefficients of per capita sawn timber con­
sumption and per capita real income over four periods from 1948/49 
to 1967/68 were as follows.
Correlation Coefficient
1948/49 to 1952/53 0.98 
1953/54 to 1957/58 0.88 
1958/59 to 1963/64 0.42 
1964/65 to 1967/68 0.39
The results for the first two periods were statistically 
2acceptable. The R values and the income coefficients were highly
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significant in each case, the best results being obtained with the
inverse and the logarithmic inverse functions. Regressions of sawn
timber consumption on per capita real income over the period
21948/49 to 1957/58 were also highly significant and had R values approa­
ching 0.90.
The substantial variation in the correlation coefficients 
between the first two periods and the last two periods is probably due 
to the substantial changes which occurred in the economy. The economy 
was considerably more stable during the first two periods and, despite 
the insurrection problems, an effective market oriented economy operated 
without any major controls being imposed. In the third period, restric­
tions and controls were imposed on the economy because of balance 
of payments difficulties. These problems, which continued during the 
fourth period, and the nationalisation of all the important economic 
sectors added more constraints to the market system thus distorting 
the market structure and affecting the consumption of sawn timber.
The drop in the correlation coefficient between the first 
and the second periods appears to be largely explained by the dramatic 
decrease in the production of bamboo at that time. In 1952/53 output 
was 4,604,955 thousand bamboos, in 1953/54 it had fallen to 875,138 
thousand bamboos, and by 1954/55 it had fallen to 86,766 thousand 
bamboos. This tremendous decrease in bamboo production is difficult 
to explain but could be due to the tapering off of the unusually high
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rate of house reconstruction which typified the post war period.
These houses were made predominantly from bamboo, the only readily 
available material. By 1953/54 most of the reconstruction had been 
completed and a trend towards the use of more permanent materials 
had begun.
The selection of a suitable equation for longrun projections 
is complicated by the intermittent structural changes which occurred 
in Burma. The correlation coefficients of sawn timber consumption 
and income (p.91) effectively showed that 1953/54 to 1957/58 was the 
most stable period for the sawn timber market and the economy as a 
whole. This time series was, however, not long enough to give the 
accuracy of results required for projection purposes. The regressions 
of consumption on real income for the period 1948/49 to 1957/58 did 
provide suitable equations for forecasting purposes but were rejected 
because price was regarded as an essential variable in forecasting 
sawnwood consumption (see section 8.4).
Since a suitable equation could not be obtained from the 
time series analysis, a cross-sectional analysis was carried out to 
assist in forecasting the demand for sawn timber in Burma. Gregory 
(1966) states that, since cross-sectional analysis has been sparingly 
used in studies of this nature, he considers cross sectional study offers 
a greater possibility for discovering new relationships.
Income, population, and the degree of industrialisation, are 
considered to have a substantial effect on the demand curve. Although 
countries with large quantities of competing materials should have a 
different consumption pattern to those with a more limited choice, the 
effect of competing materials could not be evaluated because of the 
difficulty in getting consistent data for sufficient countries. Conse­
quently only income and wood availability index were included in the
» K n c c - c o ^ t i n n a l  a n a l v ? i ?
94
A number of regressions were run over both the whole 
sample and stratifications of the sample so that the income elasti­
cities of demand for different income groups could be obtained.
From the sample of eleven countries which consume only- 
hardwood, one equation alone gave significant coefficients and had 
the correct sign for income and wood availability index.
The results are given in equations (p ) to (12).
2
(9) Yl6 = -O.7869 + 0.0110 Xg + 0.0194 X9 (R =0.67)
(0 .0027) (0 .0186)
. ' ü ü i/\ /\ /\ /\ _
(10) Log Yl6 = -8.3855 + 1.5506 log Xg + 0.0416 X9 (R2 = 0.70)
(0.3763) (0.0169)
*** 2
(11) Log Yl6 = -8.3886 + 1.5710 log Xg + 0.2613 log Xg (R = 0.66;
(0.4049) (0.1224)
** 2
(12) Yl6 = -6.1841 + 1.4535 log Xg + 0.0154 X9 (R = 0.52)
(0.4949) (0.0222)
-x-x-x- Significant to 1 percent level.
where Y ^  = Per capita hardwood sawn timber availability 
(c.ft.)
Xg = Per capita Gross National Product at factor
cost from cross sectional country data ($U.S.)
X0 = Wood Availability Index for only hard\\ood
7
consuming countries.
95
The o th e r  fu n c tio n s  u s u a l ly  y ie ld e d  s ig n i f i c a n t  income 
c o e f f i c i e n t s  b u t th e  c o e f f i c i e n t  f o r  th e  wood a v a i l a b i l i t y  in d e x  f o r  
hardwoods was u s u a l ly  i n s i g n i f i c a n t .  T h is may have been  caused  
by th e  in a c c u ra c ie s  in h e re n t  i n  c a lc u la t in g  th e  hardwood wood a v a i l ­
a b i l i t y  in d e x .
For th e  sample o f  th e  29 c o u n t r ie s  in c lu d e d  i n  th e  c o n ife ro u s  
and hardwood a n a ly s is  th e  d i f f e r e n t  ty p e s  o f  fu n c tio n s  re v e a le d  sub­
s t a n t i a l l y  d i f f e r e n t  c o e f f i c i e n t s  o f  d e te rm in a tio n , th e  lo g a r i th m ic
2
t r a n s fo rm a tio n  h av ing  th e  h ig h e s t  R v a lu e  (0 .9 2 ) .  A s t r a i g h t  
l i n e a r  fu n c tio n  and lo g a r i th m ic  tr a n s fo rm a tio n  f o r  income on ly  a lso  
had a h ig h  c o e f f i c i e n t  o f  d e te rm in a tio n  w ith  b o th  income and wood 
a v a i l a b i l i t y  c o e f f i c i e n t  s i g n i f i c a n t l y  d i f f e r e n t  from ze ro  a t  0 .1  
p e rc e n t l e v e l .  W ith th e  use o f  th e  lo g a r i th m ic  fu n c tio n  th e  s ig ­
n if ic a n c e  l e v e l  o f  th e  wood a v a i l a b i l i t y  in d e x  c o e f f i c i e n t  dropped 
s l i g h t l y  a lth o u g h  th e  c o e f f i c i e n t  o f  d e te rm in a tio n  im proved. The use 
o f  th e  lo g a r i th m ic  r e c ip r o c a l  f u n c t io n  reduced  th e  s ig n if ic a n c e  l e v e l
f o r  th e  wood a v a i l a b i l i t y  c o e f f i c i e n t  to  th e  5 p e rc e n t l e v e l  and a t
2
th e  same tim e reduced  th e  R v a lu e . The r e s u l t s  a re  g iv e n  i n  eq u a tio n s  
(13) to  (1 6 ).
x-x-x-x- x-x-x-x-
(R2 = 0 .8 9 )(13) y3 = -0 .7 1 2 8  + 0 .0093 Xg + 0 .0994  X1Q
(0 .0 0 0 6 ) (0 .0170)
(14) Log Yg = -6 .2 5 8 2  + 1.0490 lo g  Xg + 0 .26071og X1Q (R2 = 0 .9 2 )
(0 .0 7 8 1 ) (0 .0703 )
x-x-x-x- x-x-x-x-
(R2 = 0 .8 9 )(15) Yg = - 14.9764 + 2 .8569 lo g  Xg + 0 .1180 X1Q■8
(0 . 3875) (0 . 0 1 6 2 )
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( 16) Log Y = 2.2142 -  2-^ ~  5'3A-  -  1 -f 79 (R2 = 0 .78)
i  Ag  x10
(34 .7061) (0 .5877)
-x-)(-x-x- S ig n i f i c a n t  to  0 .1  p e rc e n t l e v e l
where = P e r c a p i ta  sawn tim b e r  a v a i l a b i l i t y  from cross«» 
s e c t io n a l  c o u n try  d a ta  
Xio = Combined wood a v a i l a b i l i t y  in d e x .
To d e term in e  w hether s ig n i f i c a n t  d i f f e r e n c e s  i n  m arket 
b eh av io u r e x i s t  betw een c o u n t r ie s  w ith  d i f f e r e n t  income le v e ls  th e  
sample was s t r a t i f i e d  in to  th r e e  income groups -  ( l )  u n d er $US 250 
p e r  annum, (2 ) betw een $US 250 p e r  annum and $>US 1500 p e r  annum, 
and (3 ) $US 1500 and o v e r . The h ig h e r  income group had 9 ob­
s e r v a t io n s .  The m iddle and low er income groups had 10 o b se rv a tio n s  
each . The income and wood a v a i l a b i l i t y  c o e f f i c i e n t  from th e  lo w er 
income groups a re  more s ig n i f i c a n t  th a n  th e  o th e r  two groups and 
u s u a l ly  have h ig h e r  c o e f f i c i e n t s  o f  d e te rm in a tio n .
The c o r r e l a t i o n  c o e f f i c i e n t s  o f  sawn tim b e r  consum ption 
a g a in s t  income and wood a v a i l a b i l i t y  in d e x  f o r  th e  above th re e  
income groups, u s in g  a s t r a i g h t  l i n e a r  fu n c tio n ,  a re  as shown below .
$US 1500 Between Under
& o v e r $US250 & $US250
$US1500
Income 0.32 0.77 0 .74
WAI O.84 0.47 0.52
The e q u a tio n s  w hich gave th e  b e s t  r e s u l t s  f o r  th e  above 
th r e e  income groups a re  shown b e lo w :-
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$US 1500 and ov er
-x-x-x-x-
(17) Y3 = 5.2858 + 0 .0012 Xg + 0 .1120 X1Q
(0 .0 0 2 0 )  (0 .0 3 0 1 )
(R = 0 .73)
(l& ) Log Yg = -O .4418 + 0.2921 lo g  Xg + 0 .2189  lo g  X10 (R = O.48)
(0 .5 3 2 6 ) (0 .1039 )
-X-X-X-
(19 ) Yg = -1 9 .9 4 9 7  + 3.6581 lo g  Xg + 0.1117 X10
(4 .8 0 1 9 ) (0 .0295 )
(R = 0. 74)
(20 ) Log Y = 3 .1630  -  1-1§ 5->-3-6-7-6 -  ■Q-*-9-5-3-^
6 Ä8 A10
(1550.5191) (1 .5984 )
(R = 0. 15)
Between $US 250 and $US 1500
-x-x-x- *
(21 ) Yg = 1.6395  + 0.0061  Xg + 0.0921  X10
(0 . 0014) (0 . 0355)
( R = 0 .7 9 )
(22O Log Yg = -7 .7 6 1 9  +  1 .2799 lo g  Xg + 0 .2913  lo g  X10 (R = 0 .7 6 )
(0 . 2882) (0 . 1412)
-x-x-
( .2 ^  Yg = -2 2 .3 0 8 7  + 3.8936 lo g  Xg + 0 .0837 X
(1 .2 1 2 1 ) (0 .0435 )
(R = 0 . 6 9 )
(.24) Log Y. = 2 .6103 -
x-x-x-
729.6630
X8
(185 .2544)
0 .9784
X10
(1 .1 2 9 8 )
(R = 0 .6 9 )
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Under $US 250
/ \  / \  / \  / \  / \
( 2S) Y = -O .5562 + 0 .0070 Xg + 0 .0244  X (R2 = 0 . 8 l )
(0 . 0016) (0 . 0079)
-X-X-
(26) Log Y3 = -  7 .7184  + 1.3240 lo g  Xg + 0 .3355  lo g  X1Q (R2 = 0 .7 1
(0 . 4302) (0 .1 4 3 2 )
-x-x-x- -x-x-x-
(27) Yg = -4 .2 5 4 5  + 0.9591 lo g  Xg +  0 .0274  X10 (R2 = 0 .8 2 )
(0 .2055 ) (0 . 0076)
(28) Log Y. =  0 .8455 -  _ M Z 3 3
d Ag Ai 0
( 57 . 1782) (0 . 5982)
** S ig n i f i c a n t  a t  2 p e rc e n t l e v e l
F ig u re  8.3 and 8.4 show th e  a c tu a l  and e s tim a te d  consump­
t i o n  l e v e l s  f o r  sawn tim b e r  u s in g  e q u a tio n s  (25 ) and (26 ) f o r  th e  
c o u n t r ie s  w ith  an  income l e v e l  o f l e s s  th a n  $US250 p e r  annum.
From th e s e  f i g u r e s  i t  was e v id e n t t h a t  T anzan ia  and N ig e r ia  have a 
s u b s t a n t i a l l y  lo w er l e v e l  o f  a c tu a l  consum ption th a n  t h a t  e s tim a te d  
by e i t h e r  e q u a t io n .  T his cou ld  be due to  t h e i r  income le v e l s  
b e in g  o v e r e s t im a te d  o r  because  th e  f o r e s t  a re a s  a re  a c o n s id e ra b le  
d is ta n c e  from  th e  p o p u la tio n  c e n tre s  so t h a t  f o r e s t  p ro d u c ts  canno t 
be s e n t to  th e  m ain m arkets cheap ly  enough.
A l te r n a t iv e ly ,  b a lan ce  o f  paym ents d i f f i c u l t i e s  may have 
caused  th e s e  c o u n t r ie s  to  c o n c e n tra te  on e x p o rt m arkets  i n  o rd e r  to  
e a rn  f o r e ig n  exchange, r a th e r  th a n  supply  i n t e r n a l  m ark e ts .
(R2 = 0 .6 3 )
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FIGURE 8.3 PLOT OF ACTUAL, ESTIMATED AND THE 
UNEXPLAINED RESIDUAL
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Per capita consumption as a function of per capita
income and wood availability index
-0.5562 4- 0.0070X +  0.0244 X,
R = 0. 81
-  0.5
FIGURE 8.4 PLOT OF ACTUAL, ESTIMATED AND THE 
UNEXPLAINED RESIDUAL
Log of per capita consumption as a function of log 
of per capita income and log of wood availability index.
'o g  y3 = -7 .7 1 8 4  +1.3240log x ^ 0-3355lo g ^
loo
The income e l a s t i c i t i e s  o f  demand and th e  e l a s t i c i t y  o f  
th e  wood a v a i l a b i l i t y  in d ex  f o r  d i f f e r e n t  income groups d e r iv e d  
from  th e  lo g a r i th m ic  fu n c tio n  a re  as  fo llo w s  -
Income Income
E l a s t i c i t y
Wood A v a i l a b i l i ty  
Index  S e n s i t i v i ty
Under $US 250 /  annum 1.32 0 .3 4
Between $US 250 and
$US 1500 /  annumm 1.28 0.29
$US 1500 and ov er 0 .29 0 .22
The above income e l a s t i c i t i e s  conform  w ith  th e  assum ption
o f  d im in is h in g  income e l a s t i c i t y  o f  demand a lth o u g h  th e  income
e l a s t i c i t y  f o r  th e  h ig h  income group was n o t s i g n i f i c a n t .  S ince
b o th  s im p le  l i n e a r  and lo g a r i th m ic  t r a n s fo rm a tio n s  canno t y ie ld
d im in is h in g  income e l a s t i c i t y  th e se  fu n c tio n s  w i l l  n o t be s u i ta b le
f o r  p r o je c t io n  p u rp o ses  o v er wide ran g es  i n  income o r  a t  e i t h e r
ex trem e o f  th e  income ra n g e s . U n fo rtu n a te ly  t h i s  i s  t r u e  even
though  th e  lo g a r i th m ic  tr a n s fo rm a tio n  f o r  income a lone  f o r  a l l
2
c o u n t r ie s  gave an R“ v a lu e  o f  0 .8 9  and th e  p lo t  o f  th e  r e s id u a l
in d ic a te d  t h a t  th e y  were random and d id  n o t c o n ta in  e i t h e r  p o s i t iv e
o r  n e g a t iv e  s e r i a l  c o r r e l a t i o n .
The lo g a r i th m ic  r e c ip r o c a l  tr a n s o rm a tio n  f o r  th e  low er
income group d id  n o t y ie ld  s t a t i s t i c a l l y  s ig n i f i c a n t  r e s u l t s .
However th e  r e g re s s io n  o f  consum ption on th e  lo g  o f  income
2
and wood a v a i l a b i l i t y  in d ex  f o r  th e  low income group had a h ig h  R 
v a lu e  (0 .8 2 )  and b o th  th e  income and wood a v a i l a b i l i t y  index  co­
e f f i c i e n t s  were s ig n i f i c a n t l y  d i f f e r e n t  from  zero  a t  th e  1 p e rc e n t
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l e v e l .  The p lo t  o f  th e  r e s id u a l  a ls o  showed t h a t  th e y  were ra n ­
dom and d id  n o t c o n ta in  e i t h e r  p o s i t iv e  o r  n e g a tiv e  s e r i a l  c o r­
r e l a t i o n  (F ig u re  8 . 5 ) .
8 . 5 .1  E s tim a te s  o f  E l a s t i c i t i e s
The e l a s t i c i t i e s  f o r  income and p r ic e  a re  d is c u s se d  
s e p a ra te ly  f o r  tim e s e r i e s  a n a ly s i s  and c r o s s - s e c t io n a l  a n a ly s i s .
The e l a s t i c i t y  e s t im a te s  f o r  b o th  income and p r ic e  a re  im p o rta n t 
f o r  p r e d ic t io n  p u rp o ses . Few a tte m p ts  have been  made to  d e te rm in e  
th e  a c tu a l  income e l a s t i c i t y  o f  demand f o r  sawn tim b e r  a lth o u g h  
i t  i s  commonly assumed t h a t  th e  income e l a s t i c i t y  o f  wood con­
sum ption i s  u n i ty .^  S im i la r ly ,  few a tte m p ts  have been  made to  
d e term in e  th e  p r ic e  e l a s t i c i t y  o f  demand f o r  sawn tim b e r .
The income and p r ic e  e l a s t i c i t i e s  o f  demand f o r  sawn 
tim b e r can r e a d i ly  be d e r iv e d  from th e  d i f f e r e n t  fu n c tio n s  i n  th e  
tim e s e r i e s  a n a ly s i s .  The lo g a r i th m ic  fu n c t io n  g iv e s  th e  average 
e l a s t i c i t y  f o r  th e  whole sam ple. The income e l a s t i c i t y  o f  demand 
f o r  sawn tim b e r  was found to  be around 2.2 b u t i t  was s e n s i t iv e  
to  changes i n  th e  tim e p e r io d . The p r ic e  e l a s t i c i t y  o f  demand f o r  
sawn tim b e r  was found to  be r a th e r  low, b e in g  ap p ro x im ate ly  - 0 . 7 .
The fo llo w in g  a re  th e  income and p r ic e  e l a s t i c i t i e s  o f  demand d eriv ed  
from th e  lo g a r i th m ic  tr a n s fo rm a tio n s  o f  th e  tim e s e r i e s  d a ta .
E l a s t i c i t y
2 .2 1
4. See G regory, 1966.
Income
P r ic e - 0 .  58
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FIGURE 8 . 5  PLOT OF ACTUAL, ESTIMATED AND THE 
UNEXPLAINED RESIDUAL
P er c a p i ta  consum ption as a fu n c t io n  o f  lo g  o f  p e r 
c a p i ta  income and wood a v a i l a b i l i t y  in d e x .
\ y 3= - 4.2 54  5 -1-0.9591 l o g  X g + 0 . 0 2 7 4 X
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The e l a s t i c i t i e s  d e r iv e d  from  th e  lo g a r i th m ic  r e c ip r o c a l  
f u n c t io n s  v a ry  w ith  changes i n  income and p r ic e .  As income and 
p r ic e  in c re a s e  th e  e l a s t i c i t i e s  d e c re a se  ( th e  p o in t  o f  in f l e x io n  
i s  a t  $US38). The income and p r ic e  e l a s t i c i t y  d e r iv e d  from th e  
lo g a r i th m ic  r e c ip r o c a l  fu n c tio n ,  a t  Burma’ s g iv e n  e x i s t in g  le v e l s  
o f  income and p r ic e ,  a re  1 .28  f o r  income and - 0 .5 4  f o r  p r ic e .
The income e l a s t i c i t i e s  o f  demand f o r  sawn tim b e r  d e r iv e d  
from  th e  c r o s s - s e c t io n a l  a n a ly s i s  o f  a l l  c o u n t r ie s  (w ith  income 
tra n s fo rm e d  lo g a r i th m ic a l ly ) ,  f o r  d i f f e r e n t  l e v e l s  o f wood a v a i l ­
a b i l i t y  in d e x , a re  shown i n  th e  fo llo w in g  t a b l e .
T able 8 .1  E l a s t i c i t i e s  o f  Income a t  D if f e re n t  Wood 
A v a i l a b i l i ty  Index
Income
($us) 10
W .A.I.
30 50
100 tt 1 .6 4 0 . 6 9
250 1 .43 0 .6 5 0 . 4 2
500 0 .72 0 .4 5 0 .3 2
1000 0 .4 8 0 .3 4 0 .2 6
1500 0 .4 0 0 .3 0 0 . 2 4
* The c a lc u la te d  e l a s t i c i t i e s  a re  m ean in g less  a t  t h i s
income and W .A.I. l e v e l .
C o u n tr ie s  w ith  low p e r  c a p i ta  income l e v e l s  and
s h o r ta g e s  o f  tim b e r  have h ig h  income e l a s t i c i t i e s  o f  demand f o r  tim b e r .
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As e i t h e r  income o r  wood a v a i l a b i l i t y  in d e x  in c re a s e  th e  income 
e l a s t i c i t i e s  drop  s u b s t a n t i a l l y ,  e s p e c ia l ly  i n  th e  low income g roups. 
I f  th e  wood a v a i l a b i l i t y  in d e x  i s  h ig h  changes i n  income have l i t t l e  
e f f e c t  on consum ption, e s p e c ia l ly  a t  h ig h  income l e v e l s .  I f  wood 
i s  s c a rc e , a g iv en  in c re a s e  i n  income a p p a re n tly  has  a much l a r g e r  
e f f e c t  on wood consum ption. These t r e n d s  a re  i n t u i t i v e l y  c o r r e c t .
The income e l a s t i c i t i e s  o f  demand f o r  sawn tim b e r  d e r iv e d  
from th e  low income group, when income i s  tran sfo rm e d  l o g a r i t h ­
m ic a lly , were s l i g h t l y  low er th a n  th o se  o b ta in e d  f o r  th e  whole sample . 
The fo llo w in g  ta b le  i l l u s t r a t e s  t h i s .
Table 8 .2  Income E l a s t i c i t i e s  o f  Demand f o r  Low Income 
C o u n tr ie s  (under $US 250)
Income W .A.I.
($us) 10 30 50
100 2 .1 8 0 .97 0 .57
250 0 .7 2 0 .51 0 .3 9
8.5*2 A p p lic a tio n  o f  R e su lts
To be e f f e c t iv e  any c r o s s - s e c t io n a l  a n a ly s is  shou ld  be 
ab le  to  e x p la in  th e  d i f f e r e n c e s  i n  c u l t u r a l  c o n d i t io n s ,  t a s t e s ,  
and p h y s ic a l re q u ire m e n ts , f o r  t im b e r . For t h i s  to  happen i t  i s  
n e c e ssa ry  to  assume th a t  c o u n tr ie s  moving from  one income l e v e l  to  
a h ig h e r  income l e v e l  w i l l  ta k e  on th e  c h a r a c t e r i s t i c s  o f  n a t io n s  
p re s e n t ly  a t  th e  h ig h e r  l e v e l  w hich, i n  i t s e l f ,  w i l l  in c lu d e  a 
change i n  th e  p a t t e r n  o f  wood use and wood consum ption.
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F a c to rs  o th e r  th a n  income and wood a v a i l a b i l i t y  w i l l  i n ­
f lu e n c e  tim b e r  consum ption b u t i t  i s  u s u a l ly  too  d i f f i c u l t  to  measure 
them and in c lu d e  them i n  th e  a n a ly s i s .
C o u n tr ie s  l i k e  Sweden, Denmark, and th e  N e th e rla n d s , con­
sumed more wood th a n  one would ex p ec t from  th e  a n a ly s is  w hile 
c o u n tr ie s  l i k e  Spain , B ra z i l  and T h a ilan d  consumed l e s s  th a n  ex­
p e c te d . A lthough Sweden i s  r i c h  i n  f o r e s t  re s o u rc e s  i t  i s  e x p o r t­
in g  a la rg e  amount o f  f in i s h e d  tim b e r  p ro d u c ts .  Denmark and th e  
N e th e rlan d s  a re  poor i n  f o r e s t  r e s o u rc e s  b u t consum ption l e v e l s  
a re  met by im p o rtin g  f o r e s t  p ro d u c ts . Denmark, b e in g  a la rg e  ex­
p o r te r  o f  f in i s h e d  tim b e r  p ro d u c ts  ( e s p e c ia l ly  f u r n i t u r e ) ,  w i l l  
n a tu r a l ly  ap p ea r to  consume more th a n  ex p ec ted  o r  th a n  i t  r e q u ir e s  
f o r  i t s  own consum ption. The N e th e r la n d s , a m ajor p ro d u cer o f  
c a b in e ts  f o r  v a r io u s  e l e c t r i c a l  a p p l ia n c e s ,  would a lso  im p o rt more 
th a n  i t  consumes i t s e l f .  These f a c t o r s ,  w hich c o n s id e ra b ly  in ­
f lu e n c e  a p p a re n t consum ption d a ta ,  a re  n o t ta k e n  in to  c o n s id e ra t io n  
i n  th e  c r o s s - s e c t io n a l  d a ta .
At th e  moment l o c a l  s u p p lie s  a re  i n s u f f i c i e n t  f o r  S p a in ’ s 
own req u ire m en ts  w ith  th e  r e s u l t  t h a t  a s u b s t a n t i a l  amount of i t s  
tim b e r consum ption h as  to  be im p o rted . The h ig h e r  c o s t o f  im po rted  
tim b e r com bines w ith  th e  c l im a t ic  and c u l t u r a l  in f lu e n c e s  on home 
c o n s tru c t io n  so t h a t  s to n e s  form  th e  m ajor b u i ld in g  m a te r ia l .  T h is 
may e x p la in  why th e  a c tu a l  l e v e l  o f  consum ption i s  l e s s  th a n  t h a t  
p re d ic te d  from th e  s tu d y . B ra z i l  and T h a ilan d  each  have s u b s ta n t ia l  
f o r e s t  re s o u rc e s  b u t ,  i n  b o th  c o u n t r ie s ,  a c tu a l  consum ption i s  very  
much low er th a n  th e  p re d ic te d  v a lu e . T h is  may be due to  e i t h e r  p e r  
c a p i ta  income o r  th e  wood a v a i l a b i l i t y  in d e x  b e in g  o v er e s tim a te d .
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The in c lu s io n  o f  such r e l a t i v e l y  h e te ro g en eo u s  c o u n tr ie s  
i n  th e  a n a ly s is  m ight s ig n i f i c a n t l y  e f f e c t  any p r o je c t io n s  made 
b ecau se  o f  th e  d i s t i n c t l y  d i f f e r e n t  tim b e r  consum ption p a t te r n s  o f 
some o f  them.
When th e  a n a ly s is  was r e s t r i c t e d  to  th o se  c o u n t r ie s  which 
have an income o f  l e s s  th a n  $US 250 p e r  annum th e  r e s u l t s  were much 
b e t t e r  a lth o u g h  T anzan ia  and N ig e r ia  consumed l e s s  th a n  ex p ec ted .
Sawn tim b e r  consum ption i n  T anzan ia  was v e ry  low when b ased  on th e  
income l e v e l  o f  $US 80. A lthough T a n z a n ia Ts income was h ig h e r  th a n  
t h a t  o f  Burma, consum ption was on ly  abou t a f i f t h  o f  Burma1s . T his 
may be due to  income o r  th e  wood a v a i l a b i l i t y  in d e x  b e in g  ov er­
e s t im a te d  o r  due to  b o th  b e in g  o v er e s t im a te d . N ig e r ia  consumed 
l e s s  th a n  p re d ic te d  by th e  e q u a tio n .T h is  may bedue to  th e  co n c e n tra ­
t i o n  on e x p o r ts  b ro u g h t abou t by a b a la n c e  o f  paym ents problem  and 
a ls o  because  o f  th e  la rg e  v a r i a t i o n  i n  income d i s t r i b u t i o n .  More­
o v e r , as  th e  f o r e s te d  a re a  i s  u s u a l ly  some d is ta n c e  away from popu­
l a t i o n  c e n t r e s  th e  c o s t  o f  p ro d u c tio n  i s  r e l a t i v e l y  h ig h  and te n d s  to 
r e s t r i c t  l o c a l  consum ption.
The use  o f  a sim ple l i n e a r  fu n c t io n  and a lo g a r i th m ic
2
fu n c t io n  f o r  income a lone  gave s im i la r  R v a lu e s  and e s t im a te s  o f  
co u n try  consum ption l e v e l s .  The l i n e a r  fu n c t io n  however does n o t 
g iv e  d im in ish in g  income e l a s t i c i t y  o f  demand f o r  sawn tim b e r  w ith  
r i s i n g  l e v e l s  o f  income t w hich i s  a n e c e s s a ry  c o n d i t io n .
In  th e  c r o s s - s e c t io n a l  a n a ly s i s  b o th  income and wood 
a v a i l a b i l i t y  in d e x  a re  s ig n i f i c a n t l y  d i f f e r e n t  from  zero  a t  1 p e rc e n t 
l e v e l  when income i s  lo g a r i th m ic  tra n s fo rm e d  i n  th e  low income group
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and, a l s o ,  th e  c o e f f i c i e n t  o f  d e te rm in a tio n  i s  s i g n i f i c a n t  a t  10 
p e rc e n t l e v e l .  Hence, i t  seems more re a so n a b le  to  use e q u a tio n  ^ 7) 
f o r  lo n g  te rm  p r o je c t io n s  o f  demand f o r  sawn tim b e r  i n  Burma.
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CHAPTER 9
ANALYSIS OF DEMAND FOR PAPER AND PAPER PRODUCTS
9.1 BACKGROUND
In most countries the consumption of paper and paper pro­
ducts is directly related to the economic, social, and cultural con­
ditions existing in that country. World demand for paper and paper 
products has been growing rapidly over the last two decades mainly die 
to rising standards of living and industrial development. F.A.O. 
(i960) studies indicate that the demand for paper and paper products 
is growing more rapidly in the developing countries than in the 
developed countries.
Burma1s per capita consumption of all types of paper and 
paper products is fairly low when compared to that of other developing 
countries because of the economic and cultural factors which restrict 
the availability of paper and paper products in the country. How­
ever, when only cultural paper alone is considered, Burma’s per capita 
consumption is significantly higher than that of any country within 
the same income range and is higher than some of the countries with 
income levels of $A 270.
Burma did not have a paper and paper products industry un­
til very recently. The first pulp and paper factory was established 
in 1972 in the Sittang Valley. The mill is small, having a rated 
production capacity of only 40 tons of paper and paper products a 
day. A new paper mill is designed to produce printing and writing
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paper and wrapping paper but the annual output, on a 300 day per 
annum basis, is unlikely to exceed 12,000 tons, or about 45 percent 
of the consumption in 1968/69.
Raw material for paper making is abundant in Burma, bamboo 
being the most readily available and suitable raw material. The 
ample supply of raw material is the main reason for establishing 
and expanding a paper and paper products industry in the country.
This development is likely to change the pattern and behaviour of 
paper and paper products consumption in the future, a factor which 
complicates the estimation of future demand even more.
The experience of other countries indicates that the con­
sumption pattern of paper and paper products is likely to change ab­
ruptly if a paper and paper products industry is established. A very 
good example is New Zealand where the consumption of paper and paper 
products changed substantially after the establishment of the paper 
and paper products industry.
Although raw material for paper making is plentiful in 
Burma quite a few problems were encountered during the establishment 
of the paper and paper products industry. The worst problem was the 
large amount of capital required. In most developing countries the 
funds available for large scale projects are very limited so that a 
smaller than optimal capacity paper industry often has to be built 
and the country invariably ends up supporting an unprofitable small 
capacity industry with a high cost of production.
Other problems were the unavailability of suitable supplies 
of water, chemicals, power, and the levels of technology in both
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m achinery  and man power. In  most o f  th e  d ev e lo p in g  c o u n t r ie s  a l l  
th e  ch em ica ls  re q u ire d  f o r  paper making have to  be im p o rted  and th e  
power supp ly  i s  u s u a l ly  in a d eq u a te  f o r  th e  e s ta b l is h m e n t o f  a la rg e  
c a p a c ity  p ap er in d u s tr y .  F urtherm ore , th e  c u r r e n t  h ig h  l e v e l  o f  
te c h n o lo g ic a l  r e s e a rc h  in to  pap er and p ap e r p ro d u c ts  and pu lp  and 
p ap er making m achinery  means th a t  te c h n o lo g ic a l  changes a re  c o n tin u ­
a l l y  o c c u rr in g  i n  th e  in d u s tr y .  As a r e s u l t ,  a d d i t io n a l  e x p e n d itu re s  
on p la n t  and m achinery a re  n e c e ssa ry  i f  th e  im proved te c h n ic a l  
knowledge i s  to  b e n e f i t  th e  co u n try  co ncerned .
The e s ta b lish m e n t o f  a p ap er and p ap er p ro d u c ts  in d u s try  
i n  Burma was f i r s t  proposed  i n  th e  e a r ly  f i f t i e s ,  b u t ,  because  o f  
changes i n  governm ent p o lic y  and g e n e ra l p o l i t i c a l  i n s t a b i l i t y ,  th e  
p la n  was sh e lv ed .
9 .2  PURPOSE OF THE STUDY
The purpose o f  t h i s  s e c t io n  o f  th e  s tu d y  i s  to  a n a ly se  th e  
Burmese m arket f o r  p ap er and paper p ro d u c ts  i n  o rd e r  to  f o r e c a s t  th e  
co u n try * s f u tu r e  l e v e l s  o f  demand f o r  th o se  p ro d u c ts . The in f o r ­
m ation  shou ld  h e lp  p o lic y  makers to  d ec id e  on th e  o p tim a l ty p e  and 
s iz e  o f  p ap e r and p ap er p ro d u c ts  in d u s tr y  i n  Burma. An a d d i t io n a l  
o b je c t iv e  o f  th e  s tu d y  i s  th e  developm ent o f  te c h n iq u e s  a p p ro p r ia te  
to  th e  f o r e c a s t in g  o f  demand f o r  p ap e r and p ap er p ro d u c ts  i n  l e s s  
developed  c o u n t r ie s  w ith  s im i la r  c h a r a c t e r i s t i c s  to  Burma’ s .
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9.3 DATA FOR DEMAND ANALYSIS
Although reliable data is a desirable prerequisite for any 
analysis of market behaviour and demand it is unlikely to be available 
in a suitable form in most developing countries. In Burma data 
problem arises in two areas
(1) Insufficient statistics on paper consumption.
(2) Inaccurate and insufficient information on important 
economic indicator variables.
Most studies of paper and paper products consumption have 
shown that population and income are the main determinants of 
demand (Hair, 1967). The prices of paper products have occasionally 
been significant but in most studies price has been excluded from 
the analysis.
In this study, price was included in a preliminary analysis 
because of the competition from substitute materials which is occurring 
in some paper and paper products categories, e.g. wrapping paper. 
Unfortunately, it was not possible to obtain the real market price 
for paper and paper products and it had to be dropped from the final 
analysis.
The population and income data used were the same as those 
outlined in the previous chapter.
Consumption data could be calculated for the following 
six major groupings of paper and paper products:- newsprint, printing 
and writing paper, wrapping paper, paperboard, other types of paper, 
and total paper and paper board. A detailed listing of the individual 
commodities in each of the above groups is given in Appendix B.
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9 .3 .1  A v a i l a b i l i ty
Burma d id  n o t produce p ap e r and p ap er p ro d u c ts  d u rin g  th e  
p e r io d  o f  th e  s tu d y , and i t  became n e c e ssa ry  to  r e ly  on im p o rt 
s t a t i s t i c s  f o r  th e  a n a ly s i s .  The q u a n t i ty  o f  p ap er and p ap er pro­
d u c ts  im po rted  each  y e a r  was assumed to  be e q u iv a le n t  to  th e  a c tu a l  
q u a n t i ty  o f  p aper consum ption because  d a ta  co n ce rn in g  r e - e x p o r ts  and 
changes i n  s to c k  were n o t a v a i la b le  f o r  th e  whole s tudy  p e r io d . Re­
e x p o rt d a ta  f o r  p aper and p ap er p ro d u c ts  was a v a i la b le  f o r  on ly  a 
s h o r t  p e r io d  and, i n  any c a s e , th e  q u a n t i t i e s  were u s u a l ly  n e g l ig ib le  
so t h e i r  e x c lu s io n  from th e  a v a i l a b i l i t y  c a lc u la t io n s  was n o t con­
s id e re d  unduly  d e tr im e n ta l .
C o n s is te n t d a ta  on p ap er and p ap er p ro d u c ts  im p o rt were 
u n a v a i la b le  f o r  th e  whole s tudy  p e r io d . Data up to  and in c lu d in g  
1951/52 were p u b lish e d  on a f i n a n c i a l  y e a r  b a s i s  ( i . e .  O ctober to  
end o f  Septem ber) w h ile  d a ta  f o r  1953 and a f t e r  were p u b lish e d  on a 
c a le n d a r  y e a r  b a s i s .  However, s in c e  income d a ta  was p u b lish e d  on 
a f in a n c ia l  y e a r  b a s i s ,  i t  was n e c e ssa ry  to  c o n v e rt th e  c a le n d a r  
y e a r  im p o rt d a ta  to  f i n a n c i a l  y e a r  b a s i s .
A part from w rapping p ap e r, where th e  q u a n t i ty  o f  p ap er bags 
im ported  i s  n o t g iv en  s e p a ra te ly  i n  th e  B u l l e t in  o f  Im port Trade 
from 1964 onw ards, th e  im p o rt d a ta  f o r  th e  d i f f e r e n t  c a te g o r ie s  o f  
paper and p ap er p ro d u c ts  a re  com ple te . Im ports  o f  p aper bags from 
1964 ( 1963/ 6 4 ) onwards were e s tim a te d  by th e  w r i t e r .
9 .3 .2  P r ic e  Data
P aper and p ap er p ro d u c ts  do n o t have to  compete w ith  
r e a d i ly  a v a i la b le  s u b s t i t u t e s  in  th e  m arket p la c e  in  Burma so
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co n seq u en tly  th e  q u a n t i ty  consumed i s  l e s s  s e n s i t iv e  to  p r ic e  changes 
th a n  would be th e  case  i f  s u b s t i t u t e s  were r e a d i ly  a v a i la b le .
However, i n  th e  p re lim in a ry  s tu d y , p r ic e  was in c lu d e d  as  an in d e ­
pendent v a r ia b le  f o r  some p ap e r c a te g o r ie s  because  o f  th e  p rev e lan ce  
o f  s u b s t i t u t e  m a te r ia ls .
N e ith e r  r e a l  n o r dom estic  p r ic e s  were a v a i la b le  f o r  pap er 
and p ap er p ro d u c ts  so th e  la n d ed  c o s t  was used  in s te a d .  T his c o s t 
does n o t in c lu d e  custom s d u ty , t r a n s p o r t  c h a rg e s , o r  p r o f i t  m arg in s.
In  most c o u n t r ie s  p r ic e  i s  n o t an im p o rta n t d e te rm in a n t 
o f  p ap er and p ap er p ro d u c ts  consum ption b u t i n  Burma, i t  may be an 
im p o rta n t in f lu e n c e  on th e  consum ption o f  c e r t a i n  ty p e s  o f  p aper 
and p ap er p ro d u c ts . Such seems to  be th e  case  f o r  w rapping pap er 
and o th e r  p ap er because  th e  a n a ly s i s  showed p r ic e  to  be more s ig ­
n i f i c a n t  th a n  incom e. The e f f e c t  ap p ea rs  to  be la r g e ly  due to  th e  
a v a i l a b i l i t y  o f  a number o f  s u b s t i t u t e  m a te r ia ls  f o r  w rapping p ap er, 
e .g .  le a v e s  w hich a re  used  f o r  w rapping and s p l i t  bamboo b a s k e ts .
I t  shou ld  be borne i n  mind th a t  th e  v a r io u s  p ap er and p ap er 
p ro d u c ts  p r ic e s  u sed  i n  t h i s  s tu d y  a re  n o t r e a l  p r ic e s  b u t on ly  th e  
lan d ed  c o s t s .  C onsequen tly , th e  d is c u s s io n  o f  th e  s ig n if ic a n c e  
o f  p r ic e  c o e f f i c i e n t s  and t h e i r  i n t e r p r e t a t i o n  shou ld  be q u a l i f i e d  
to  some e x te n t .
9 .3*3  O ther V a ria b le
I t  i s  o f te n  argued  th a t  b e t t e r  r e s u l t s  can be o b ta in e d  by 
u s in g  more v a r ia b le s  i n  th e  e s t im a t in g  e q u a tio n s  and by d ev e lo p in g  
and u s in g  more s o p h is t ic a te d  m odels (H a ir , 1967)* With t h i s  p o in t
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in view the writer included newspaper circulation as an additional inde­
pendent variable for newsprint consumption. Burmese and English newspaper 
circulation data were available for the period 1950 to 1967 and Chinese 
and Indian newspaper circulation data were available from 1950 to 1963 
and from 1954 to 1963. Total newspaper circulations could be calculated 
only for the ten year period 1954 to 1963, on a calendar year basis.
Newspaper circulation was found to have an insignificant 
influence on newsprint consumption probably because newsprint was used for 
two other purposes as well, i.e. printing and writing paper.
9.4 PRELIMINARY STUDY
A series of regression equations were run over different 
time periods, for data up to 1956, using a range of functions for each 
paper and paper products group. However, it was not possible to 
determine a common and stable period for the all paper products category 
nor was it possible to obtain equations which gave significant 
income and price coefficients, Hence, it was decided to approach the 
study by eliminating price from the analysis.
9.5 MODIFIED STUDY
It was evident from the preliminary study that, wrapping 
paper excepted, income was a significant demand determinant for the 
paper and paper product groups. As most demand analyses include 
income as the key demand variable for paper and paper products con­
sumption, it was decided to attempt a similar analysis using income
as the sole demand determinant.
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As mentioned in section 2.7.2, the Open General Licence 
(O.G.L.) for imports of all commodities had been reduced enormously 
in 1956 because of balance of payments difficulties. All imports 
were restricted and people wishing to import any commodity had to 
apply for an import permit from the Trade Ministry.
Imports of paper and paper products, like all other 
imported commodities, have been restricted since 1956. The phasing 
out of the Open General Licence during 1956 is evident in the fall of 
the percentage value of imports through O.G.L. from 44.3 percent in 
1955 to 24.3 percent in 1956. Since then, imports of some paper and
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p aper p ro d u c t com m odities have been  s u b je c t  to  governm ent r e s t r i c t i o n s  
w hich, i n  tu r n ,  r e s t r i c t e d  th e  volume and com p o sitio n  o f  th e  paper 
and p ap er p ro d u c ts  groups w hich have been  a v a i la b le  f o r  consum ption.
The base  p e r io d  chosen  f o r  t h i s  s e c t io n  o f  th e  a n a ly s is  was 
1946/47 to  1955/56, a p e r io d  d u rin g  w hich r e l a t i v e l y  f r e e  m arket 
c o n d it io n s  e x is te d .
Only th e  lo g a r i th m ic  r e c ip r o c a l  fu n c t io n  was a p p lie d  b u t 
s a tu r a t io n  consum ption l e v e l s  f o r  th e  d i f f e r e n t  pap er and p aper p ro­
d u c ts  (F.A .O , i960) were used  i n  f i t t i n g  th e  c u rv e s .
9 .5 .1  R e c la s s i f i c a t io n  o f  P aper and P aper P ro d u c t G roups.
P aper and p ap er p ro d u c ts  were reg rouped  acc o rd in g  to  t h e i r  
r e l a t e d  u su ag e . N ew sprint and p r in t in g  and w r i t in g  p ap er were 
grouped to g e th e r  to  form a new group c a l le d  c u l tu r a l  p ap e r. Wrap­
p ing  p ap er, p ap er b o ard , and o th e r  p ap e r, were a lso  grouped to g e th e r  
and c l a s s i f i e d  as  i n d u s t r i a l  p ap e r.
N ew sprint i s  o f te n  s u b s t i tu t e d  f o r  p r in t in g  and w r i t in g  
p aper i n  Burma, a phenomenom ev idenced  by th e  number o f  government 
p u b l ic a t io n s  p r in te d  on n e w sp r in t. S tu d en ts  use n ew sp rin t f o r  
w r i t in g  because  i t  i s  l e s s  ex p en siv e  and r e a d i ly  a v a i la b le  and some 
e x e rc is e  books a re  made o f  n e w sp rin t. C onsequen tly , com bining 
p r in t in g  and w r i t in g  p aper w ith  n ew sp rin t to  form  c u l t u r a l  p apers  
shou ld  g ive  b e t t e r  t h e o r e t i c a l  r e s u l t s .
The g roup ing  o f  w rapping p ap e r, p ap er b o ard , and o th e r  
p ap e r, to g e th e r  and th e  fo rm a tio n  o f  th e  new ty p e  c a l le d  i n d u s t r i a l  
p aper was done c h ie f ly  because  w rapping paper and o th e r  p aper were
responsive to price while paper board had an erratic consumption 
pattern which should have been smoothed out by the grouping.
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9.5.2 Saturation Values for Paper and Paper Products
World saturation consumption levels obtained by F.A.O. 
researchers in the cross-sectional analysis of a large number of 
countries F.A.O. (i960) were used in this study and are given below.
Pounds per capita
Newsprint 132 
Printing and Writing 132 
Other Paper 176 
Paper Board 924
Total Paper and Paper Board 1364
9- 5-3 Analysis and Result
Cultural paper was tested by regressing the logarithm 
of per capita cultural paper availability as a function of the in­
verse of per capita G.D.P. at constant prices. The per capita 
saturation value of 264 pounds for cultural paper was applied as a 
ceiling limit at per capita income levels of $A 100,000, $A 110,000 
and $A 120,000 for fitting the curve. The systematic exclusion of 
some observations was undertaken as a test of the stability of the 
coefficients. It was found that the coefficients were remarkably 
stable, the largest variation being O.83 percent and the coefficient 
of determination was very high. The results of the basic equations 
are given below.
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(7) Log Y10 (R2 = 0.98)
(8) Log Yl0 = (R2 = 0.99)
where Y ^ = Per capita cultural paper availability in pounds.
= Per capita G.D.P. at constant 1961/62 prices in $A.
per capita saturation level of 1,100 pounds at the same levels of 
income. A high coefficient of determination was obtained and the 
coefficients were more stable than those obtained for cultural 
paper. The basic equation is given below.
(9) Log Yn  = 6.9848 - 341-5440 (R2 = 0.99
where Y = Per capita industrial paper availability in pounds.
Finally, the same test was applied to total paper and paper
board using a per capita saturation value of 1364 pounds and the same 
ceiling incomes. The coefficients were again very stable and a very 
high coefficient of determination was obtained. The basic equation 
is given below.
Industrial paper was tested in the same way but using a
(10) Log Y9 = (R2 = 0.99)
One satisfying feature of the results was that the sum of
the individual forecasts, using the cultural and industrial paper
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equations, was remarkably close to the forecast consumption levels 
that were derived from the total paper and paper board equation.
9 .5 .4 Income Elasticities
The income elasticities of demand for paper and paper 
products derived from the logarithmic reciprocal function at various 
income levels are given in Table 9 .1. They have been converted to 
$U.S. equivalent so that they can be compared to the values of income 
elasticity of demand given in the F.A.O. publication (i960).
Table 9*1 Income Elasticities of Demand for Different 
Paper and Paper Products.
Per capita Gross 
Domestic Product 
(1961/62 prices) 
$U.S.
Cultural Paper Industrial Paper
Total Paper 
and
Paper Board
50 6.3365 7.6195 7.1359
100 3.1682 3.8097 3.5679
200 1.5841 1.9048 1.7839
400 0.7920 0.9524 0.8919
800 0.3960 0.4762 0.4459
1,200 0.2640 0.3174 0.2973
1,600 0.1980 0.2381 0.2229
2,000 0.1584 0.1904 0.1783
2,500 0.1267 0.1523 0.1427
The elasticities derived for given income levels in this 
study differ from those derived in the F.A.O. (i960) study. The
120
e l a s t i c i t i e s  f o r  th e  c a te g o ry  o f  a l l  p ap e r and p aper p ro d u c ts  
d im in ish  a t  a f a s t e r  r a t e s  th a n  th e  F.A.O. s tu d y  v a lu e s .  For t h i s  
r e a s o n  i t  was d ec id ed  to  t e s t  th e  f o r e c a s t  p e r  c a p i ta  consum ption 
l e v e l s  w hich had been  d e r iv e d  from th e  t o t a l  p ap er and p ap er p ro d u c ts  
e q u a t io n . I t  was found, t h a t  a t  an income l e v e l  o f  $A 200, th e  
f o r e c a s t  p e r  c a p i ta  t o t a l  p ap e r and p ap er p ro d u c ts  consum ption was 
276 pounds. T his l e v e l  seemed e x c e s s iv e ly  h ig h , as  th e  p e r  c a p i ta  
t o t a l  p ap e r and p ap er board  i n  A u s t r a l ia  which has $A 2000 p e r  annum 
p e r  c a p i t a  incom e, was on ly  260 pounds. As a r e s u l t ,  th e  approach  
was r e j e c t e d  and a t h i r d  s tudy  was made u s in g  r e c e n t  i n t e r n a t i o n a l  
c r o s s - s e c t io n a l  consum ption and income d a ta .
9 .6  CROSS-SECTIONAL ANALYSIS
C u ltu r a l  p ap e r and i n d u s t r i a l  p ap er a v a i l a b i l i t i e s  d a ta  
f o r  62 c o u n t r i e s ,  d u rin g  1968 w ere e x t r a c te d  from  "Year Book o f 
F o re s t  P ro d u c ts  (1969- 7 0 )". P e r c a p i ta  Net N a tio n a l P ro d u c t a t  
f a c t o r  c o s t  was used  as  th e  income v a r ia b le  f o r  a l l  c o u n t r ie s  ex­
c e p t Burma, Sweden, E th io p ia ,  Malawi, Ceylon and Ghana, because 
G ross N a tio n a l P ro d u c t a t  m arket p r ic e s  was th e  o n ly  d a ta  a v a i la b le  
f o r  th o s e  c o u n t r ie s .  In  T anzan ia  where on ly  G ross Domestic P roduct 
a t  m arket p r ic e s  a lo n e  was a v a i la b le  f o r  1968 and G.D.P. a t  f a c t o r  
c o s t  was th e  on ly  m easure a v a i la b le  f o r  th e  y e a r  1968 i n  Uganda.
The income d a ta  was c o l le c te d  from "Y ear Book o f  N a tio n a l A ccounts 
S t a t i s t i c s "  ( 1969) and " I n te r n a t io n a l  F in a n c ia l  S t a t i s t i c s "  (1972).
P e r  c a p i ta  c u l t u r a l  p ap e r a v a i l a b i l i t y  was th e n  p lo t te d  
a g a in s t  p e r  c a p i ta  income f o r  each  c o u n try . A graph  o f  p e r  c a p i ta
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income a g a in s t  consum ption, f o r  th e  36 c o u n t r ie s  w ith  income l e v e ls  
below $A 400, i s  g iv en  i n  f ig u r e  9 .1 .  The graph  p la in ly  shows th a t  
th e  p e r  c a p i ta  consum ption o f  c u l t u r a l  p ap e r i n  Burma d u rin g  1968 
was w e ll above th e  le v e l  o f  o th e r  c o u n t r ie s  w ith  th e  same income 
l e v e l .  F u rtherm ore , Burma’ s consum ption l e v e l s  exceeded th o se  o f  
P a k is ta n , Uganda, S ie r r a  Leone, Kenya, Morocco, T u n is ia , Zambia,
Jo rd an , and I r a q ,  a l l  o f  w hich have h ig h e r  income l e v e l s  th a n  Burma.
T his i s  p ro b ab ly  because  Burma has a h ig h e r  p e rce n tag e  o f  h e r  popu­
l a t i o n  who a re  l i t e r a t e  th a n  most o f  th e  above c o u n t r ie s ,  a f a c t  which 
su g g e s ts  s t ro n g ly  t h a t  a l i t e r a c y  in d e x  shou ld  be in c lu d e d  as  an 
in d ep en d en t v a r ia b le  i n  th e  c r o s s - s e c t io n a l  a n a ly s i s .  I t  was a lso  
observed  t h a t  c o u n t r ie s  l i k e  F in la n d , th e  N e th e rla n d s , th e  U nited  
Kingdom and Uruguay, have u n u su a lly  h ig h  consum ption l e v e l s ,  p robab ly  
because th e y  a re  m ajor e x p o r te r s  o f  p ap e r m a n u fac tu res , books, and 
p r in te d  m a tte r ,  th e re b y  in c re a s in g  th e  l e v e l  o f  t h e i r  a p p a re n t p ap er 
consum ption. The t o t a l  v a lu e  o f  e x p o rt f o r  p r in te d  m a tte r  i n  1968 
from th e  N e th e rlan d s  and from th e  U nited  Kingdom were $U.S. 71?642,000  
and $U.S. l64?754?000 r e s p e c t iv e ly  as  a g a in s t  im p o rts  o f  $U.S. 40 ,244?00( 
and $U.S. 87?995?000 r e s p e c t iv e ly .  F in n is h  and Uruguayan e x p o rts  
c o n s is t  m ain ly  o f  p ap er m an u fac tu res  r a th e r  th a n  p r in te d  m a tte r .
In  th e  f i n a l  c r o s s - s e c t io n a l  s tu d y  o f  demand f o r  p ap er and 
p aper p ro d u c ts , th e  d a ta  f o r  p ap e r a v a i l a b i l i t y ,  p o p u la tio n  and 
income i n  th e  d i f f e r e n t  c o u n t r ie s ,  were c o l le c te d  f o r  1966, 1967 and 
1968. The aim was to  e l im in a te  th e  in f lu e n c e  o f  any s h o r t  term  
changes i n  s to c k s . Complete d a ta  co u ld  n o t be o b ta in e d  f o r  a l l  
o f  th e  s ix ty - tw o  c o u n t r ie s ,  and o n ly  th e  tw e n ty -fo u r  c o u n t r ie s  w ith  
com plete d a ta  were in c lu d e d  i n  th e  f i n a l  a n a ly s i s .
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Literacy indices were collected from the Demographic Year 
Book (U.N. 1971)* The method of enumerating literacy percentages 
and the years for which they are available vary from country to country 
and in some countries simply cover a sample area. It was found 
necessary to select 1961 as the base period for estimating the literacy 
index which implies that the literacy index of 1961 was relevant 
to the paper and paper products consumption between 1966 and 1968.
Industrial paper consumption was analysed using income 
as the sole instrument variable. The availability data for Burma 
were taken from the previous analysis and income data such as G.N.P. 
at market price were estimated by the writer.
A number of plots were made to examine the different rela­
tions. They were:-
(1) Per capita cultural paper availability against per capita 
G.N.P. at market prices (fig. 9*2).
(2) Log of per capita cultural paper availability against per 
capita G.N.P. at market prices (fig. 9»3).
(3) Log of per capita cultural paper availability against log 
of per capita G.N.P. at market prices (fig. 9.4).
(4) Per capita cultural paper availability against litaracy 
index (fig. 9.5).
(5) Log of per capita cultural paper availability against literacy 
index (fig. 9.6).
(6) Log of per capita cultural paper availability against the 
log of literacy index (fig. 9-7).
(7) Per capita industrial paper availability against per capita 
G.N.P. at market prices (fig. 9.8).
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(8 ) Log o f  p e r  c a p i ta  i n d u s t r i a l  p ap er a v a i l a b i l i t y  a g a in s t  
p e r  c a p i ta  G .N.P. a t  m arket p r ic e s  ( f i g .  9 -9 ) .
(9 ) Log o f  p e r  c a p i ta  i n d u s t r i a l  p ap e r a v a i l a b i l i t y  a g a in s t  th e  
lo g  o f  p e r  c a p i ta  G .N .P. a t  m arket p r ic e s  ( f i g .  9«10).
(10) L i te ra c y  in d e x  a g a in s t  p e r  c a p i ta  G .N .P. a t  m arket p r ic e s  
( f i g .  9 .1 1 ) .
The main p o in ts  to  emerge from th e  above p lo t s  w e re :-
(1 ) The r e l a t i o n s h ip  betw een p e r  c a p i ta  c u l t u r a l  p ap e r con­
sum ption and p e r  c a p i ta  G .N .P. a t  m arket p r ic e s  was l i n e a r .
(2) The r e la t io n s h ip  betw een p e r  c a p i ta  c u l tu r a l  p ap e r con­
sum ption and l i t e r a c y  in d e x  was c u r v i l in e a r .
(3) The r e l a t i o n s h ip  betw een p e r  c a p i ta  i n d u s t r i a l  p ap er con­
sum ption and p e r  c a p i ta  G .N .P. a t  m arket p r ic e s  was a lso  
l i n e a r .
9 .6 .1  A n a ly s is  and R e su lt
There does n o t ap p ea r to  be any s ig n i f i c a n t  d i f f e r e n c e  
betw een th e  e f f e c t  o f  G .D .P. a t  m arket p r ic e s  o r G .N.P. a t  m arket 
p r ic e s  on th e  consum ption o f  e i t h e r  c u l tu r a l  o r  i n d u s t r i a l  p aper 
a lth o u g h  one more o b s e rv a tio n  was in c lu d e d  w ith  G .D.P. a t  m arket 
p r ic e s .
-x-x-x-x- -x-x-x-
(11) Log Y = -7 .0 9 0 1  + 0 .9171 lo g  + 0 .9655  lo g  X21 (R2 = 0.9C
(0 . 1222) (0 . 2667)
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FIGURE 9-7 LOG OF CULTURAL PAPER CONSUMPTION AGAINST 
LOG OF LITERACY INDEX
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FIGURE 9-9 LOG OF INDUSTRIAL PAPER CONSUMPTION 
AGAINST INCOME
D 1000 1 5 0 0  3 5 0 0
P e r  c a p i t a  G . N . P .  a t  m a r k e t  p r i c e s  ($  A)
4 0 0 0
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FIGURE 9 .1 0  LOG OF INDUSTRIAL PAPER CONSUMPTION 
AGAINST THE LOG OF INCOME
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-x-x-x-x- -x-x-x-
(12) Log Y14 = -7.1706 + 0.9052 log X + 0.9988 Log X21 (R2 = 0.90)
(0.1238) (0.2695)
(13) Log Y15 = -6.3377 + 1.5396 log X2Q
(0 . 1502)
-x-x-x-x-
Y1S = -6.3813 + 1.5429 log X (R2 = O.83)
(0.1504)
= P er c a p i ta  c u l tu r a l  p ap er a v a i l a b i l i t y  from c ro s s -  
s e c t io n a l  co u n try  d a ta  ( l b s ) .
= P er c a p i ta  i n d u s t r i a l  p ap er a v a i l a b i l i t y  from c r o s s -  
s e c t io n a l  co u n try  d a ta  ( l b s ) .
= P e r c a p i ta  G .D.P. a t  m arket p r ic e s  from c r o s s - s e c t io n a l  
co u n try  d a ta  ($A).
= P e r c a p i ta  G .N.P. a t  m arket p r ic e s  from c r o s s - s e c t io n a l  
co u n try  d a ta  ($A).
= L ite ra c y  in d e x .
G.N.P. a t  m arket p r ic e s  i s  used  th ro u g h o u t th e  fo llo w in g
a n a ly s i s .
The use  o f  t o t a l  d a ta ,  r a th e r  th a n  p e r  c a p i ta  d a ta ,  was 
a lso  te s t e d  f o r  b o th  c u l tu r a l  and i n d u s t r i a l  p a p e rs . The u se  o f  
t o t a l  d a ta  n o rm ally  im proves th e  c o e f f i c i e n t  o f  d e te rm in a tio n  b u t 
th e  p o p u la tio n  c o e f f i c i e n t  was n o t s ig n i f i c a n t  a t  th e  5 p e rc e n t l e v e l ,  
as can be seen  i n  e q u a tio n  (1 5 ).
(14) Log
where Y.
(R2 = 0.83)
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-inBHI- -iBHBf-
yi2  = -7 .3637 + 0.9217 lo g  xl 8  + 0.2388 lo g  x22 + 0.9202 lo g  
(0.1072) (0 .1217) (0 .2345)
(R2 = 0 .97)
= T o ta l c u l tu r a l  paper a v a i l a b i l i t y  from c r o s s - s e c t io n a l  
co u n try  d a ta  i n  m i l l io n  pounds.
=  T o ta l G .N.P. a t  m arket p r ic e s  from  c r o s s - s e c t io n a l  
co u n try  d a ta  i n  m i l l io n  d o l l a r s  A u s tr a l ia n .
= T o ta l p o p u la tio n  from c r o s s - s e c t io n a l  c o u n try  d a ta  i n  
m i l l io n .
Using a l i t e r a c y  index  r a th e r  th a n  th e  lo g a r i th m ic  v a lu e  
f o r  th e  l i t e r a c y  in d ex  caused  th e  c o e f f i c i e n t  f o r  p o p u la tio n  to  be­
come s ig n i f i c a n t  a t  th e  5 p e rc e n t l e v e l  w ith o u t changing  th e  co e f­
f i c i e n t  o f  d e te rm in a tio n . In  a d d i t io n ,  th e  income and l i t e r a c y  
c o e f f i c i e n t s  were b o th  found to  be s ig n i f i c a n t  a t  th e  0 .1  p e rc e n t 
l e v e l .  E qu a tio n  ( l6 )  i l l u s t r a t e s  t h i s .
-x-x-x-x- *  -x-x-x-x-
(16) Log Y 2 = - 4 .6274  + O.8664 lo g  Xlg + 0.2766  lo g  X22 + 0.0216  X21
(0.1111) (0 .1216) (0.0051)
(R2 =0 . 9)
The r e s u l t s  o f  ap p ly in g  d i f f e r e n t  fu n c tio n s  to  th e  r e g re s ­
s io n  o f  p e r  c a p i ta  consum ption on p e r c a p i ta  income f o r  b o th  c u l t u r a l  
and i n d u s t r i a l  pap ers  a re  shown below . The l i t e r a c y  in d e x  was 
v a r ie d  s o le ly  f o r  c u l tu r a l  pap er.
(15) Log
where Y.
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-x-x-x-
(17) Y = - 121.5041 +  23.2504  lo g  X20 + 0 .1297 X21 (R2 = 0 . 4 9 )
(8 .1345 ) (0 .3 7 3 0 )
-;bhh:-
(18) Log Y = -4 .2 4 2 4  + O.8469  lo g  X2Q + 0 .0234  X21 (R2 = 0 .9 1 )
(0 .1235 ) (0 .0 0 5 7 )
(19) Log Y1S = -6 .3 3 7 7  + 1.5396 lo g  X
(0 .1502 )
-x-x-x-x-
(20) Y15 = -7 .7 3 4 7  + 0 .0825  X20
(0 . 0058 )
-:hbo(-
(21) Y = -200 .2135  + 41.2863 lo g  X2Q
(9-4911)
E q u a tio n  (17) f o r  c u l tu r a l  p ap er and e q u a tio n  (21) f o r  
i n d u s t r i a l  p ap e r each  gave d im in ish in g  income e l a s t i c i t i e s  i n  con­
fo rm ity  w ith  th e  assum ption  o f  d im in ish in g  income e l a s t i c i t i e s  o f  
demand, b u t th e  c o e f f i c i e n t s  o f  d e te rm in a tio n  were v ery  low (0 .4 9  
and O.46  r e s p e c t iv e ly ) .  At th e  same tim e , as  f o r  c u l tu r a l  paper 
on ly  th e  income c o e f f i c i e n t  f o r  c u l t u r a l  p ap er was s ig n i f i c a n t l y  
d i f f e r e n t  from zero  a t  th e  1 p e rc e n t l e v e l  w h ile  th e  l i t e r a c y  in d ex  
c o e f f i c i e n t  was n o t s ig n i f i c a n t ,  even a t  th e  5 p e rc e n t l e v e l .  For 
i n d u s t r i a l  p ap e r, th e  income c o e f f i c i e n t  was s ig n i f i c a n t  a t  0 .1  
p e rc e n t l e v e l .
E q u a tio n  (20) gave an in c r e a s in g  income e l a s t i c i t y  o f  
demand f o r  i n d u s t r i a l  p ap er a lth o u g h  th e  income c o e f f i c i e n t  was
(R2 = 0 .4 6 )
(R2 = 0 .9 0 )
(R2 = 0 .8 3 )
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s ig n i f i c a n t l y  d i f f e r e n t  from zero  a t  0 .1  p e rc e n t l e v e l  and a h ig h  
c o e f f i c i e n t  o f  d e te rm in a tio n  (0 . 90 ) was o b ta in e d .
E qu a tio n  ( l8 )  f o r  c u l tu r a l  p ap e r and e q u a tio n  ( 19) f o r  
i n d u s t r i a l  p ap er b o th  gave a c o n s ta n t  income e l a s t i c i t y  o f  demand, 
th e  income e l a s t i c i t y  o f  demand f o r  c u l t u r a l  p ap er b e in g  O.8469 and 
th a t  o f  i n d u s t r i a l  p aper 1 .5396 . These two v a lu e s  do n o t ag ree  w ith  
v a lu e s  d e r iv e d  by th e  F.A.O. (i9 6 0 ) s tu d y .
I t  i s  d e b a ta b le  w hether a c o n s ta n t  income e l a s t i c i t y  o f  
demand f o r  p ap er and paper p ro d u c ts  i s  a p p ro p r ia te  f o r  p r o je c t io n  
p u rposes o r  n o t.  However, th e  c a lc u la te d  v a lu e s  a re  re a so n a b le  and 
i f  i t  i s  p o s s ib le  to  s t r a t i f y  income in to  d i f f e r e n t  income groups, 
i t  i s  l i k e l y  t h a t  th e  v a lu e s  o f  th e  e l a s t i c i t y  w i l l  be im proved.
These v a lu e s  have to  be a cc ep ted  u n t i l  such tim e as more 
d a ta  becomes a v a i la b le .  In  th e  in te r im ,  e q u a tio n s  ( l8 )  and (19) 
have been  used  to  p ro v id e  f o r e c a s t s  o f  th e  consum ption o f  c u l tu r a l  
and i n d u s t r i a l  p ap e r i n  Burma up to  th e  y e a r  2000.
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CHAPTER 10
FORESTRY EXPORTS -  PAST, PRESENT AND LIKELY TRENDS 
10.1 EXPORTS BEFORE THE WAR
B efore th e  second w orld  war tim b e r  was Burma*s main f o r e s t  
p ro d u c ts  e x p o r t a lth o u g h  some m inor f o r e s t  p ro d u c ts  such as cu tch  
and la c  were a lso  ex p o rted  i n  la rg e  q u a n t i t i e s .  The average  annual 
volume and co rre sp o n d in g  v a lu e  o f  te a k  and hardwood e x p o r ts  f o r  th e  
p e r io d  1936 to  1941 a re  g iv en  i n  T able 1 0 .1 .
Table 10.1 Average Annual E xports  o f  Teak and Hardwood 
f o r  th e  P e rio d  1936 to  1941
Log Sawn T o ta l
Cubic Ton 
(Hoppus)
u
(000)
Cubic Ton 
(T ru e )
u
(000)
Cubic Ton $A
(000)
Teak 2,397 55 217,695 6,012 220,092 6,067
Hardwood N. A. N. A. N. A. N. A. 33,113 519
S o u rc e :-  ( l )  P e rs . comms. F o re s t  E conom ist, Burma 
(2 ) Myint Aung (1967)
D uring t h i s  p e r io d  te a k  lo g  e x p o r ts  form ed l e s s  th a n  one 
p e rc e n t o f  th e  lo g  e q u iv a le n t  volume o f  te a k  sawn tim b e r  e x p o r ts .  
Assuming t h a t  a 50 p e rc e n t (hoppus to  t r u e )  reco v e ry  p e rc e n ta g e  was
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r e le v a n t  f o r  th e  c o n v e rs io n  o f  te a k  d u rin g  th a t  p e r io d , th e  t o t a l  
e x p o rt o f  te a k  should  be e q u iv a le n t  to  437)787 to n s  o f  lo g  volume.
P re-w ar hardwood e x p o r ts  were q u i te  h ig h  b u t i t  was no t 
p o s s ib le  to  s e p a ra te  th e  lo g  and sawn tim b e r  e x p o r t com ponents.
An average  o f  some 33,113 cu b ic  to n s  o f  hardwood was ex p o rte d  from 
Burma d u rin g  th e  1936-41 p e r io d  and th e  average  annual p ro d u c tio n  o f  
hardwoods was abou t 400,000 cu b ic  to n s .  T able 10 .2  shows th e  annual 
av e ra g es  o f  b o th  o u t tu rn  and e x p o r ts  o f  te a k  and hardwoods d u rin g  
th e  decades end ing  1920, 1930 and 1940.
Table 10 .2  Average Annual P ro d u c tio n  and E xports  o f  
Teak and Hardwood
Decade
Ending
Teak Hardwoods
P ro d u c tio n E xports P ro d u c tio n E xports
1920 325 ,807 160 ,0 7 8 * 380 ,086 2 4 ,1 0 3 *
1930 4 9 7 ,4 3 7 2 1 9 ,8 0 3 * 514 ,4 0 9 3 1 ,7 4 1 *
1940 4 3 2 ,3 8 4 1 9 4 ,1 2 7 * 4 0 3 ,0 2 2 3 2 ,4 7 3 *
S o u rc e :-  Anon (1962)
-x- M ainly sawn tim b e r  though n o t d is t in g u is h a b le .
The te n  y e a r  average an n u a l p ro d u c tio n  o f  te a k  and h a rd ­
woods reached  a peak d u rin g  th e  decade end ing  1930 b u t f e l l  d u r in g  
th e  fo llo w in g  decade due to  th e  w orld  wide t r a d e  d e p re s s io n  o f 
th e  e a r ly  t h i r t i e s .  E xpo rts  o f  te a k  a ls o  reach ed  a peak d u rin g  th e
decade end ing  1930.
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On an average o v er th e  p e r io d  1936 to  1941* 96% o f th e  e x p o r ts  
o f  te a k  sawn tim b e r and 80% o f  th e  te a k  lo g  e x p o r ts  went to  c o u n tr ie s  
w ith in  th e  B r i t i s h  Em pire. The rem ain d er went to  n o n -B r it is h  
c o u n t r ie s ,  c o n s is t in g  m ain ly  o f  Germany, H olland  and I t a l y .  Hard­
wood e x p o r ts  were consigned  a lm ost e x c lu s iv e ly  to  th e  B r i t i s h  Em pire. 
W ith in  th e  B r i t i s h  Em pire, In d ia  and th e  U nited  Kingdom were th e  two 
main im p o rtin g  c o u n t r ie s  w ith  an average  o f  75% o f  th e  t o t a l  te a k  
sawn tim b e r  e x p o r ts  and 47%° o f  th e  te a k  lo g  e x p o r ts  go ing  to  In d ia .
The c o rre sp o n d in g  f ig u r e s  f o r  th e  U nited  Kingdom were l6% and 28% 
r e s p e c t iv e ly .  In  a d d i t io n  some 87% o f  th e  e x p o r ts  o f  hardwoods 
went to  In d ia  and abou t 12% went to  th e  U nited  Kingdom.
The average (F .O .B .) e x p o rt p r ic e  o f  te a k  and hardwoods 
f o r  th e  p e r io d  1936 to  1941 a re  g iv e n  i n  Table 1 0 .3 .
Table 10 .3  Average Export P r ice  o f  Teak and Hardwood, 
1936-41 ($A per cubic ton)
Logs Sawn T otal
Teak 23 28 27
Hardwood N. A. N. A. 16
Source:- ( l )  P ers. Comms. F orest Economist Burma
( 2 ) Myint Aung 1967
Because th e  m a jo r i ty  o f  th e  tim b e r  e x p o rte d  d u rin g  t h a t  
p e r io d  went to  th e  U n ited  Kingdom and In d ia  th e  p r ic e  was e x te n s iv e ly  
c o n t ro l le d  by th e se  two c o u n t r ie s .
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10.2 EXPORTS AFTER THE WAR
E xports  o f  te a k  and hardwoods were resumed soon a f t e r  
th e  war a lth o u g h  a t  a reduced  l e v e l .  E xpo rts  o f  te a k  d u rin g  th e  
p e r io d  1948/49 to  1967/68 a re  in d ic a te d  i n  T able 1 0 .4 .
Table 10 .4 P o s t War Teak E xports  (c u b ic  to n s )
Year Logs
(Hoppus)
Sawn Timber 
(T rue) T o ta l
1948-49 N. A. N. A. 66,817
1949-50 N. A. N. A. 15,954
1950-51 159 49,927 50,086
1951-52 170 44 ,394 44,564
1952-53 91 28,336 28,427
1953-54 l60 28,887 29,047
1954-55 765 30,768 31,533
1955-56 6 ,9 3 0 * 49,953 56,883
1956-57 6 ,602** 59,530 66,132
1957-58 2,639 63,791 66,430
1958-59 6,850 66,796 73,646
1959-60 19,737 70,854 90,591
1960-61 20,639 71,396 92,035
1961-62 35,005 84,014 119,019
1962-63 47,718 98,171 145,889
1963-64 47,806 106,053 153,859
1964-65 54,330 85,738 140,068
1965-66 55,819 79,636 135,455
1966-67 28,904 71,267 100,171
1967-68 39,724 70,267 109,991
S o u rc e :-  ( l )  M yint Aung ( 1967)
(2) Kyaw T hein  ( 1969)
* In c lu d e s  6633 to n s  o f  b u tte n d s  e x p o rte d  to  In d ia .
** In c lu d e s  5426 to n s  o f  b u tte n d s  e x p o rte d  to  In d ia ,  Hong Kong
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U n til  1956/57 e x p o r ts  o f  te a k  lo g s  were below p re -w ar 
l e v e l s .  The ex p o rt o f  te a k  lo g s  f o r  1955/56 and 1956/57 seemed to  
exceed th e  p rev io u s  le v e ls  b u t b u tte n d s  had been  in c lu d e d  i n  th e  lo g  
e x p o rt f ig u r e s  f o r  b o th  y e a rs .  Teak lo g  e x p o r ts  ro se  a b ru p tly  from 
9.30% o f  t o t a l  te a k  e x p o rts  i n  1958/59 to  41.21% i n  1965/66 b u t have 
s in c e  dropped below th e  l a t t e r  l e v e l .
E xport o f  hardwoods f o r  th e  y e a rs  1948/49 to  1967/68 a re  
g iv en  i n  Table 10.5*
Table 10.5 Post War Hardwood Exports (cubic to n s)
Year Volume
1948-49 20,18s
1949-50 3,004
1950-51 18,394
1951-52 25,407
1952-53 14,244
1953-54 8,850
1954-55 10,276
1955-56 24,948
1956-57 19,774
1957-58 15,858
1958-59 25,844
1959-60 10,264
1960-61 9,700
1961-62 18,657
1962-63 22,313
1963-64 4,722
1964-65 3,318
1965-66 708
1966-67 5,310
1967-68 699
S o u rc e :-  P e rs . Comms. F o re s t  Econom ist, Burma.
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A lthough o u tp u t has in c re a s e d  v ery  sh a rp ly  s in c e  1953/54? 
p o s t-w a r  hardwood e x p o rts  have n ev er reach ed  th e  p re -w ar le v e l s  
due to  p ro d u c tio n  problem s and in c re a s e d  i n t e r n a l  co m p e titio n . 
Hardwood e x p o r ts  a ls o  d e c lin e d  s u b s t a n t i a l l y  a f t e r  n a t io n a l i s a t io n  
o f  th e  e n t i r e  tim b e r t r a d e .
The average ex p o rt p r ic e  p e r to n  f o r  te a k  and hardwoods 
o v e r th e  p e r io d  1948/49 to  1967/68 a re  g iv e n  i n  T able 1 0 .6 .
Table 10.6 P o s tw a r  E xport P r ic e  f o r  Log and Sawn Timber 
($ A /c .to n )
Year
Teak
Log Sawn Av. P rice
" ndi CLWOOCLS
1948-49 N. A. N. A. 115 50
1949-50 N. A. N. A. 142 63
1950-51 253 171 172 66
1951-52 313 175 175 80
1952-53 353 174 175 77
1953-54 273 162 163 71
1954-55 233 163 165 64
1955-56 84* 172 162 54
1956-57 106* 178 171 52
1957-58 203 156 158 63
1958-59 215 153 159 72
1959-60 239 161 178 49
1960-61 242 170 186 57
1961-62 251 175 197 72
1962-63 255 177 202 65
1963-64 225 163 l 82 70
1964-65 258 157 196 69
1965-66 298 175 226 73
1966-67 429 161 238 92
1967-68 443 163 264 84
* In c lu d e s  th e  p r ic e  o f  b u tte n d s .
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The average export price of teak logs has risen substantially 
since 1965/66, partly because of the high export price for green 
teak logs during that time. The average export prices for green 
teak logs and dry teak logs, in 1967* were $A.647 and $A.394 respective­
ly. Since green timber is preferable for veneering it seems highly 
probable that an increased proportion of the teak logs exported for 
veneering were sold green. This is a trend that will have major 
policy implications for the future and one which may require a 
detailed examination of the possibility of increasing the future supply 
of green teak logs.
The average export price of teak sawn timber did not 
fluctuate greatly but was highest during 1956/57 and lowest during 
1958/59* being $A.178 and $A.153 per cubic ton respectively. An 
apparent contradiction can be seen in Table 10.6. The average 
price of teak sawn timber exports is significantly less than the 
average price of teak log exports even though sawn timber is the more 
highly processed product. This anomaly occurs because exported teak 
logs were of very high quality and were used for veneering whereas 
the logs which were not suitable for veneering were converted locally 
into sawn timber. Another factor in the low price of teak sawn 
timber was the low quality sawn timber produced internally, especially 
in regard to sizes and defects.
The average export price of hardwoods seemed to rise 
steadily but it was not possible to establish reasons for the increases. 
For none of the data was there a breakdown into species or into 
logs and sawn timber.
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The p o st-w ar p a t te r n  o f  te a k  e x p o r ts  has changed c o n s id e ra b ly . 
The dominance o f  In d ia  and th e  U nited Kingdom has d im in ish ed  a g re a t  
d e a l p a r t i c u l a r l y  a f t e r  1958/59 s in c e  when a number o f  European 
c o u n t r ie s  have tended  to  dom inate th e  m arke t. Of th e  te a k  im­
p o r t in g  c o u n tr ie s  i n  Europe, Denmark has been  th e  most s ig n i f i c a n t  
s in c e  1958/ 59? i n  te rm s o f  lo g s  as  w e ll as  sawn tim b e r .
S ince 1957/58, Denmark, West Germany and I t a l y  have become 
th e  m ajor m arkets f o r  te a k  lo g s .  These c o u n t r ie s  to g e th e r  to o k  
more th a n  60% o f  Burma’ s t o t a l  te a k  lo g  e x p o r ts  d u rin g  th e  p e r io d  
1957/58 to  1965/ 66 . The annual p e rce n tag e  o f  t o t a l  te a k  lo g  
e x p o rts  to  each o f  th e  th r e e  c o u n tr ie s  i s  g iv e n  i n  Table 10.7»
Table 10.7 P ercen tag e  o f T o ta l Teak Log E xports
Year
P ercen tag e
Denmark West Germany I t a l y
1957-58 48.39 5.91 12.32
1958-59 21 .04 27 .53 20 .35
1959-60 16.63 42.16 23.36
1960-61 18.77 40.81 19.26
1961-62 38.20 18. 6O 23.23
1962-63 29.83 33.00 15.37
1963“ 64 30.30 24 .25 14.95
1964-65 25.60 25.13 14.80
1965-66 25.82 21 .99 12.45
The m ajor e x p o rt m arkets f o r  te a k  sawn tim b e r s in c e  
1957/58 have been  Denmark, Hong Kong, th e  U nited  Kingdom, S ingapo re ,
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Sweden and P a k is ta n . The e x p o r ts  o f  te a k  sawn tim b e r to  In d ia  
from 1950/51 to  1956/57 v a r ie d  betw een 40% and 80% o f  th e  t o t a l  
b u t have dropped d r a s t i c a l l y  s in c e .  The v a r io u s  p e rc e n ta g e s  o f  te a k  
sawn tim b e r  e x p o r ts  to  Denmark, Hong Kong, U .K ., Sweden, P a k is ta n  and 
S ingapore s in c e  1957/58 a re  g iv e n  i n  Table 1 0 .8 .
T able 10 .8  P e rcen tag e  o f  T o ta l Teak Sawn Timber E xports
Year
Percentage
Denmark Hong Kong U.K. Singapore Sweden Pakistar
1957-58 6.03 10.75 14.17 - 3.04 9.82
1958-59 8.83 15.66 12.76 6.34 3.05 7.05
1959-60 17.33 12.77 16.2s 4.67 3.34 7.68
1960-61 11.46 14.42 15.96 6.33 4.01 9.51
1961-62 11.88 13.43 13.85 6.84 4.61 9.74
1962-63 19.63 21.29 9.27 9.47 7.62 8.91
1963-64 13.94 17.78 11.75 9.59 9.23 16.07
1964-65 12.03 19.81 14.00 13.08 9.21 16.52
1965-66 15.78 19.92 12.88 9.64 6 . 9 3 6.84
Denmark has now become th e  le a d in g  im p o rte r  o f  te a k  from 
Burma i f  b o th  lo g  and sawn tim b e r  a re  c o n s id e re d .
Hardwood e x p o r ts  to  In d ia  and th e  U nited  Kingdom betw een 
1948/49 and 1954/55 accoun ted  f o r  betw een sev en ty  and one hundred 
p e rc e n t o f  th e  t o t a l  volume o f  hardwood e x p o r ts .
S ince th e n , th e  e x p o rt m arkets  have f lu c tu a te d  w id e ly . 
West Germany a lo n e  accoun ted  f o r  56% o f  a l l  hardwood e x p o r ts  d u rin g
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1955/56 and 1956/57* In  1957/58, e x p o rt o f  hardwoods to  West Germany, 
th e  U.K, and to  P a k is ta n  dropped to  48.14% o f  th e  t o t a l  amount 
e x p o rte d . In  1958/59 In d ia  ag a in  dom inated th e  m arket by ta k in g  
more th a n  75% o f  th e  t o t a l  volume o f  hardwoods ex p o rte d , a s u b s t a n t i a l  
in c re a s e  which was la r g e ly  due to  a b ig  e x p o r t o rd e r  f o r  hardwood 
ra ilw a y  s le e p e r s .  E xports  to  P a k is ta n  i n  th e  same y e a r  accoun ted  
f o r  13.46% o f  th e  t o t a l  hardwood e x p o r ts .
In  b o th  1959/60 and 1960/61 th e  U nited  Kingdom and P a k is ta n  
to o k  6 3 . 42% and 8 2 . 87% r e s p e c t iv e ly  o f  th e  t o t a l  e x p o r ts  o f  hardwood. 
In  1961/ 62 , I n d ia  took  4 2 . 42% o f th e  t o t a l  hardwood e x p o r ts  (m ain ly  
hardwood ra ilw a y  s le e p e r s ) .  In  1962/ 63 , e x p o r ts  to  Jo rd an  jumped 
to  56 . 23% o f  th e  t o t a l  Burmese hardwood e x p o r ts .  S ince 1963/ 64? 
e x p o r ts  o f  hardwoods have d ec reased  d r a s t i c a l l y  due to  th e  la rg e  
d rop  in  p ro d u c tio n  fo llo w in g  n a t io n a l i s a t io n  o f  th e  hardwood in d u s tr y .
10 .3  EUROPEAN MARKET PROSPECTS FOR TROPICAL HARDWOOD EXPORTS
The su rvey  u n d e rta k e n  by GATT (1967) in to  th e  W estern 
European m arket f o r  t r o p i c a l  sawn wood found th a t  th e  s ix  c o u n tr ie s  
su rveyed , nam ely th e  U nited  Kingdom, th e  F e d e ra l R epublic  o f  Germany, 
F rance , th e  N e th e r la n d s , th e  Belgium Luxembourg Economic Union, and 
I t a l y ,  accoun ted  f o r  85% o f  th e  European im p o rts  o f  t r o p i c a l  sawn 
wood i n  1965. Of t h i s  amount th e  U nited  Kingdom a lone  accoun ted  f o r  
47% o f  th e  t o t a l  European im p o rts  w h ile  th e  o th e r  EEC c o u n tr ie s  
consumed th e  rem a in in g  38%.
T able 10 .9  shows th e  volume o f  t r o p i c a l  sawn wood im ported  
by v a r io u s  c o u n t r ie s ,  and t h e i r  r e s p e c t iv e  m arket s h a re s ,  i n  1965.
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Table 10.9  Im ports in to  Europe o f  T ro p ic a l Sawn Wood
C o u n trie s Im ports  (000) m3 P e rc e n t
France 153 13.0
FRG 113 9 .6
N e th e rlan d s 87 7 .4
BLEU 65 5 .5
I t a l y 33 2 .8
T o ta l EEC 451 38.3
U.K. 556 4 7 .3
T o ta l a re a  surveyed 1,007 85.6
Denmark 48 4.1
Sweden 32 2 .7
S pain 29 2 .5
O thers 61 5.1
Area n o t covered 170 14.4
T o ta l 1 ,177 100.0
Source: GATT( l 967 ) ,  Pages 17 and 18.
The U nited  Kingdom and EEC c o u n t r ie s  to g e th e r  im ported  1
o
m il l io n  m o f  t r o p i c a l  sawn wood i n  1965* a 26% in c re a s e  ov er 1961 
l e v e l s .  Most o f  th e  in c re a s e  was i n  th e  EEC c o u n t r ie s ,  th e  t o t a l  
v a lu e  o f  t r o p i c a l  sawn wood im p o rted  by them b e in g  $U.S. 87.2  m i l l io n  
i n  1965 .
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The survey also found that imports of tropical sawn wood 
expanded more rapidly between 1961 and 1966 than did imports of 
either tropical roundwood or non tropical sawn wood over the same 
period. Despite the drop in round wood imports, sawn wood imports 
are still running at a high level. Both tropical and non tropical 
sawn wood are imported, the type varying considerably between im­
porting countries.
The survey also found that over 50% of the tropical sawn 
wood imported was supplied by Malaysia and the Ivory Coast. Other 
suppliers were Ghana, Nigeria, Mozambique, Burma, Thailand, Indonesia, 
Honduras, Guyana and Brazil. The market for tropical round wood 
was dominated by exports from four countries, namely the Ivory Coast, 
Nigeria, Ghana and Gabon.
Seven species, specifically keruing (Dipterocarpus spp.), 
ramin (Gonystylus bancanus), yang (Dipterocarpus spp.), teak (Tectona 
grandis), merantis (Shorea, Pare shorea, Pantacme, Hopea spp.), Sipo 
(Entandophragma utile), and afromosia (Pericopsis elata),represent 
about 60% of the total sawn wood imported into the countries in the 
survey.
Most of the EEC countries preferred to import logs rather 
than sawn wood, the majority of the importers being saw millers or 
veneer manufacturers who preferred to process the logs in their own 
mills. In this way they had better control of sawn wood quality 
and were able to cut the exact sizes demanded by the market at that 
time. Although 90% of Germany’s log imports were tropical species 
in 1961 and the figure for 1966 was 89%, log imports from Burma
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d u rin g  th e  co rresp o n d in g  p e r io d s  were on ly  0.8% and 2.1% r e s p e c t iv e ly .  
D esp ite  th e  in c re a s e  i n  Burma’ s share o f  Germany’ s t o t a l  lo g  im p o rts  
h e r  sh a re  o f  German sawn wood im ports  was q u i te  s ta b le  a t  2.1% i n  
b o th  y e a r s .  Ramin, k e ru in g  and m e ra n tis  were th e  p r in c ip le  sp e c ie s  
im p o rted  and th ey  formed 23% o f Germany's t r o p i c a l  tim b e r im p o rts  
o v e r th e  y e a rs  1964 to  1966.
E s tim a te s  by GATT (1967* Page x x v i i i )  in d ic a te  t h a t  
t r o p i c a l  sawn wood consum ption i n  1975 w i l l  in c re a s e  to  2,232  thousand  
cu b ic  m e tres  o f  lo g s  and sawn wood, a 27% in c re a s e  ov er 1965 l e v e l s .
Of t h i s  t o t a l ,  i t  i s  e s tim a te d  th a t  sawn wood consum ption w i l l  be
o
1,429  thousand  m i n  1975, a 50% in c re a s e  o v e r 1965 l e v e l s .
I f  th e  survey  f in d in g s  h o ld , Burma shou ld  be ab le  to  s e l l  
in c re a s e d  q u a n t i t i e s  o f  b o th  te a k  and hardwoods i n  Europe. However, 
th e  p re s e n t  e x t r a c t io n  system  w i l l  need to  be im proved to  p erm it th e  
e x t r a c t io n  o f  a g r e a te r  volume o f hardwoods and g reen  te a k  lo g s  
from p r e s e n t ly  in a c c e s s ib le  a re a s .
Table 10.10 shows th e  average ex p o rt p r ic e  o f  g reen  and 
d ry  te a k  lo g s  f o r  th e  y e a r  1967 and 1969 .
Table 10.10 Average Export P r ic e  o f  Teak L o g s($ A /c .to n )
Year Green Dry Average
1967 647 394 441
1968 572 402 435
1969 411 315 341
Average 543 370 406
Source: B u lle t in  o f Export Trade 1967, 1968 and 1969*
152
In  1967* th e  average  e x p o rt p r ic e  p e r  cub ic  to n  o f  g reen  
te a k  lo g s  was more th a n  1^ tim es  t h a t  o f  d ry  te a k  lo g s  b u t dropped 
i n  th e  nex t two y e a r s .  The h ig h e s t  e x p o rt p r ic e  p e r  cu b ic  to n  o f  
g reen  te a k  lo g s  ($A 903) was a t ta in e d  when 261 cu b ic  to n s  were 
ex p o rte d  to  th e  Belgium and Luxembourg Economic Union c o u n t r ie s
i n  1967 .
The re a so n  f o r  th e  drop  i n  th e  p r ic e s  o f  g reen  and dry  
te a k  lo g s  d u rin g  1969 i s  n o t c l e a r  b u t th e  p e rce n tag e  o f  g reen  te a k  
lo g s  e x p o r ts  had r i s e n  from lS , 6 l%  to  19.34% and th e n  to  27 . 87% o f 
th e  t o t a l  te a k  lo g  e x p o r ts  i n  1967* 1968 and 1969 r e s p e c t iv e ly .
Burma la r g e ly  c o n tro ls  the export market fo r  teak  but 
the hardwood market i s  much more co m p etitiv e . Most o f  the A frican  
co u n tr ies  are p o te n t ia l ly  r ic h  in  fo r e s t  resou rces and th e ir  c lo se n e ss  
to  the European markets g iv e s  them a su b s ta n t ia l f r e ig h t  advantage 
over most o f  the Asian c o u n tr ie s .
A lthough f r e i g h t  c o s ts  a re  a f a c t o r  r e s t r i c t i n g  th e  e x p o rts  
o f  hardw oods, th e  M alaysian  saw m i l l s  have succeeded i n  b o o s tin g  
t h e i r  s a le s  o f  sawn wood i n  Europe and have c a p tu re d  betw een 30-50% 
o f  th e  t r o p i c a l  sawn wood m ark e t. T h is  may be due to  th e  s u p e r io r  
q u a l i t i e s  and b e t t e r  m arket s e rv ic e  g iv e n  by th e  M alaysian  saw- 
m i l le r s  who supp ly  th e  c o r r e c t  s iz e s  and m o istu re  c o n te n ts  demanded 
by European b u y e rs .
I t  seems ev id en t th a t markets fo r  teak  and hardwoods w i l l  
continue to  be a v a ila b le  in  the fu ture provided Burma can s a t i s f a c t o r i ly  
se r v ic e  the market requirem ents. S t r ic t  a t te n t io n  to  d e t a i l s  such 
as the q u a lity  o f  the sawn tim ber presen ted  fo r  sa le  i s  e s s e n t ia l  
i f  Burmese exp orters are to  be su c c e s s fu l.
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CHAPTER 11
MARKETING STRATEGIES FOR THE FUTURE
11.1 INTRODUCTION
Before forecasts of consumption of sawn timber and paper 
and paper products can be made, the indicator variables selected in 
the analysis of demand for those products have to be projected into 
the future. Projections of these variables are discussed separately.
11.2 PROJECTIONS OF DEMAND FOR SAWN TIMBER
Forecasts of the following indicator variables have to be 
made before projections of the levels of demand for sawn timber can 
be completed
(i) Population
(ii) Income
(iii) Prices of sawn timber.
(iv) Wood availability index
11.2.1 Population Projections
Population is the most important determinant of demand 
for forest products in Burma. Since population projections are not 
available from other sources, estimates of Burma’s population for 
the years 1980, 1990 and 2000 had to be made.
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As m entioned i n  s e c t io n  8 .3 .1 ,  th e  grow th i n  p o p u la tio n  be­
tw een 1950 and 1953 was h ig h e r  th a n  f o r  th e  p e r io d  a f t e r  1953. In  
a l l ,  th r e e  tim e p e r io d s  were s e le c te d  f o r  c a lc u la t in g  th e  r a t e s  o f  
p o p u la tio n  grow th, i . e .  ( l )  1953/54  to  1963/64  which had a compound 
grow th r a t e  o f  1.92  p e rc e n t, (2 ) 1953/54 to  1969/70 w hich had a 2 .02  
p e rc e n t grow th r a t e  and (3) 1949/50 to  1966/67  w hich had a h ig h e r  
grow th r a t e  o f  2 . l6  p e rc e n t.  However, th e  2 . l6  p e rc e n t grow th 
r a t e  seems in a p p ro p r ia te  because  th e  e a r l i e r  y e a rs  (1949/50 to  1952/ 53 ) 
had a h ig h e r  r a t e  o f  grow th th a n  t h a t  p r e v a i l in g  i n  r e c e n t y e a rs .
S ince i t  i s  u n l ik e ly  t h a t  Burma w i l l  be o f f i c i a l l y  r e ­
s t r i c t i n g  h e r  p o p u la tio n  i n  th e  n e a r  f u tu r e  because  o f  sm a ll popula­
t i o n  compared w ith  n e ig h b o u rin g  c o u n t r ie s ,  th e  p re s e n t  grow th r a te  
shou ld  be a p p l ic a b le  u n t i l  th e  end o f  th e  c e n tu ry . Even so , th e  
grow th r a t e  o f  1.92  ap p ea rs  to  be th e  most re a so n a b le  o f  th e  th r e e  
e s t im a te s  because  in d iv id u a l  f a m i l ie s  a re  l i k e l y  to  r e s t r i c t  t h e i r  
own re p ro d u c tiv e  r a t e s  i n  th e  f u tu r e ,  p a r t i c u l a r l y  i f  th e  c o s t  o f  
l i v in g  r i s e s  w ith o u t any com pensating  in c re a s e  i n  wage r a t e s .
The fo llo w in g  ta b le  g iv e s  th e  p o p u la tio n  p r o je c t io n s  f o r  th e  
y e a rs  end ing  1980, 1990 and 2000 u s in g  th e  th r e e  compound r a t e s  o f  
grow th m entioned above.
Table 11.1 P o p u la tio n  P ro je c t io n s
Year
Low
(Thousands)
( 1 . 92^ )
Medium
(Thousands)
(2.02%)
H ig h
(Thousands) 
‘ ( 2 . 16%)
1980 32,734 33,447 34,236
1990 39,579 40,841 42,390
2000 47,854 49,870 52,486
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11.2.2 Income Projections
Income was shown to be an important determinant of demand 
for forest products in Burma. Consequently, income projections were 
necessary for projecting the demand for sawn timber in Burma. Projec­
tions of Gross National Product at factor cost were used in the cross- 
sectional analysis.
The only data on total and per capita Gross National 
Product at factor cost which were suitable for projection purposeswere for 
the years 1949/50 to 1962/63. Prior to 1949/50 the economy was very 
unstable, mainly because of the insurrection problems. After 1962/63 
the economy underwent substantial structural change as a result of 
nationalisation.
Compound growth rates were used for projecting both total 
and per capita Gross National Product at factor cost. The actual rates 
were calculated using the three time periods 1950/51 to 1961/62,
1950/51 to 1962/63 and 1949/50 to 1962/63. The compound rates of growth 
obtained for total Gross National Product at factor cost were 4.15,
4.25, and 4.72 percent respectively. The projections observed from the 
lowest growth rates seem to be the most likely to be achieved in view 
of the balance of payments problem and other economic difficulties.
The following table shows the projected total Gross National 
Product at factor cost and per capita Gross National Product at factor 
cost derived for the three years 1980, 1990, and 2000.
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Table 11.2 Projected Total and Per Capita Gross 
Product at Factor Cost.
Year
Low Medium High
Per
Capita
$A
Total
Million
$A
Per
Capita
$A
Total
Million
$A
Per
Capita
$A
Total
Million
$A
1980 78.47 2,701 80.82 2,764 87.18 3,042
1990 95.12 4,057 99.12 4,189 110.84 4,826
2000 115,30 6,092 121.56 6,348 140.92 7,654
11.2.3 Wood Availability Index Projection
This variable is one of the more difficult to project because 
it will depend heavily on population growth and on government decisions 
on plantation establishment. Before attempting to project the Burmese 
wood availability index, a discussion of the composition of the existing 
forests and plantations is required.
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I n  Burma, f o r e s t s  co v er some 150,049 square  m ile s  o f  th e  
t o t a l  la n d  a re a , 34*877 sq u are  m ile s  b e in g  re se rv e d  f o r e s t s  and 115,172  
square  m ile s  b e in g  u n c la sse d  f o r e s t s .  A pproxim ately  10$ o f  th e  
u n c la sse d  f o r e s t s  i n  Lower Burma and 50$ o f  th e  u n c la s se d  f o r e s t s  i n  
Upper Burma a re  f u l l y  s to c k e d .
The Teak S e le c t io n  Working C irc le  (T .S .W .C .) co v ers  a l l  
te a k  b e a r in g  a re a s  w hether i n  th e  re s e rv e d  o r  th e  u n c la sse d  f o r e s t s .
The a re a  o f  f o r e s t s  in c lu d e d  i n  th e  T.S.W .C. i s  23 ,138 square  m ile s .
The a re a  o f  th e  Commercial Supply Working C irc le  (C .S .W .C .) i s  9*492 
square  m ile s  o f  w hich some 6 ,067  square  m ile s  o v e r la p  w ith  th e  
T.S.W .C. The a re a  o f  f o r e s t s  i n  th e  L ocal Supply Working C irc le  
(L .S .W .C .) i s  2 ,276  square  m ile s , o f  w hich some 1 ,045 square  m ile s  
o v e r la p  th e  T.S.W .C.
About 56,242  square  m ile s  o f  th e  u n c la sse d  f o r e s t s  a re  i n  
th e  T.S.W .C. w h ile  8 l0  square  m ile s  a re  i n  th e  C.S.W.C. The L.S.W .C. 
c o n ta in s  4*557 square  m ile s  o f  u n c la s se d  f o r e s t s  o f  w hich ro u g h ly  
2,801 square  m ile s  o v e r la p  th e  T.S.W .C.
The F o re s t  D epartm ent has e s tim a te d  t h a t  450,000 round to n s  
o f  te a k  and 2 , 400,000  round to n s  o f  v a lu a b le  hardwoods co u ld  be ex­
t r a c t e d  every  y e a r  on a s u s ta in e d  y ie ld  b a s is  from th e  e x i s t in g  f o r e s t s .  
The p re s e n t  e x t r a c t io n  o f  te a k  co v ers  a lm ost a l l  te a k  b e a r in g  a re a s  
and i s  a lre a d y  c lo se  to  th e  s u s ta in e d  y ie ld  l e v e l  so th e  y ie ld  canno t 
be in c re a s e d  u n le s s  a programme to  e s t a b l i s h  te a k  p la n ta t io n s  i s  under­
ta k e n . On av e ra g e , o n ly  700,000 round to n s  o f  hardwood a re  ex­
t r a c te d  each  y e a r  w h ile  th e  p o t e n t i a l  y ie ld  i s  2 , 400,000  round to n s .
The f ig u r e  w hich G regory ( 1966) to o k  f o r  th e  f o r e s t  a re a  i n  
use  i n  Burma d id  n o t in c lu d e  th e  a re a  o f  th e  T.S.W .C. and p la n ta t io n s
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w hich seem re a so n a b le  as o n ly  te a k  was e x t r a c te d  from t h a t  a re a  a t  
th e  tim e (A reas o v e rla p p in g  w ith  t h i s  w orking c i r c l e  were in c lu d e d ) .  
C onsequently  some 42 ,000 ,000  a c re s  (1 9 ,0 0 0 ,0 0 0  h e c ta r e s )  o f  th e  
T.S.W .C. w hich does n o t o v e r la p  w ith  any o th e r  w orking c i r c l e  has 
n o t been  logged  f o r  i t s  v a lu a b le  hardw oods.
By 1936, an a re a  o f  106,208 a c re s  o f  te a k  and o th e r  hard ­
wood p la n ta t io n s  had been e s ta b l i s h e d .  N early  25% o f  th e  p la n ta t io n s  
were d e s tro y e d  d u r in g  th e  Second World War and o n ly  abou t 53,000 a c re s  
(50%) w i l l  be ready  f o r  u t i l i s a t i o n  by th e  y e a r  2000. S ince th e  y ie ld  
from  th e  p la n ta t i o n  i s  s ix  tim es  t h a t  o f  a n a tu r a l  f o r e s t  th e  p la n ta ­
t i o n  a re a  t h a t  w i l l  be i n  f u l l  p ro d u c tio n  by th e  y e a r  2000 w i l l  have 
an o u tp u t e q u iv a le n t  to  318,000  a c re s  ( 144,545  h e c ta r e s )  o f  mixed 
f o r e s t s  a t  th e  e x i s t in g  r a t e s  o f  p ro d u c tio n .
I f  one t h i r d  o f  th e  p re s e n t  v i r g i n  n a tu r a l  f o r e s t  a re a  
s t i l l  n o t i n  use and one t h i r d  o f  p la n ta t io n s  a re  made a v a i la b le  
f o r  each  decade end ing  1980, 1990 and 2000 , th e  a re a  o f  n a tu r a l  
f o r e s t s  and p la n ta t i o n  a v a i la b le  f o r  each  decade shou ld  be about 
6 , 400,000  h e c ta r e s .
When G regory ( 1966) c o n s tru c te d  th e  wood a v a i l a b i l i t y  
in d e x  he used  an a re a  o f  f o r e s t  i n  use  o f  24,087  thousand  h e c ta r e s  
(19,684 th ousand  h e c ta r e s  o f  non c o n ife ro u s  f o r e s t s  and 4 ,403  thousand  
h e c ta r e s  o f  mixed c o n ife ro u s  and non c o n f iro u s  f o r e s t s ) .  I t  i s  
a lm ost im p o ss ib le  to  f in d  o u t w hich p o p u la tio n  d a te  was used  to  d e r iv e  
th e  in d e x  o r  w hich p ro p o r tio n  o f  th e  a re a  o f  c o n ife ro u s  and hardwood 
f o r e s t s  i n  use  o u t o f  th e  mixed c o n ife ro u s  and hardwood f o r e s t s  i s  
n o t r e le v a n t  to  Burma. C onsequen tly  i t  was n e c e ssa ry  to  c a lc u la te
159
new c o e f f i c i e n t s  f o r  th e  hardwood and softw ood sawn tim b e r  c u t from 
a l l  th e  hardwood and mixed softw ood a r e a s .  (G regory used  0 .8  f o r  
th e  a re a  o f  softw ood f o r e s t s  i n  use  and 0 .2  f o r  th e  a re a  o f  hardwood 
f o r e s t s  i n  u s e ) .  The fo llo w in g  fo rm ula  i s  used  to  c a lc u la te  th e  
new c o e f f i c i e n t s  u s in g  1963 p o p u la tio n  d a ta  ( 23,735  m i l l io n )  and a
wood a v a i l a b i l i t y  in d e x  o f  32 .
32 x  23735 
A 142 x 24087
=  0.2221
Where A = new p ro p o r tio n  f o r  hardwood and mixed c o n ife ro u s  
and hardwood a re a s .
T his v a lu e  i s  u sed  fo r  e s t im a tin g  th e  wood a v a i l a b i l i t y
in d e x  f o r  th e  y e a rs  1980, 1990 and 2000 u s in g  th e  fo llo w in g  fo rm u la .
HMW .A.I. = 142. p -  . A
Where W .A .I .
HM
P
A
Wood a v a i l a b i l i t y  in d e x
Area o f  b o th  hardwood and mixed c o n ife ro u s  
and hardwood f o r e s t s  i n  use  (h e c ta r e s )  
P o p u la tio n  
0.2221
The fo llo w in g  ta b le  shows th e  p ro je c te d  wood a v a i l a b i l i t y  
in d e x  f o r  th e  r e s p e c t iv e  p e r io d s .
Table 11 .3  P ro je c te d  Wood A v a i l a b i l i ty  Index
Year W .A.I.
1980 29
1990 29
2000 29
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The wood availability index is a proxy variable for the 
supply of sawn timber. The inclusion of this variable has the effect 
of including an approximation of potential wood supply although 
supply in its own right was not included in this analysis. The 
increased production from plantations offsets the increases in popu­
lation with the result the W.A.I. is not expected to vary over the 
next thirty years.
11.2.4 Projections
The following equation was used for projecting the demand 
for sawn timber in Burma.
(27) = -4.2545 + 0.9591 log Xc + 0.0274 X1n
o o 11)
Where
= Per capita sawn timber availability from cross 
sectional country data (c.ft.)
Xg = Per capita G.N.P. at factor cost from cross- 
sectional country data ($U-S.)
X^q = Combined wood availability index.
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The fo llo w in g  ta b le  shows th e  p r o je c te d  demand fo r  sawn 
tim b er in  Burma up to  th e  p e r io d  end ing  2000 u s in g  th e  e q u a tio n
g iven  above.
T ab le  11.4 P ro je c te d  Demand f o r  Sawn Tim ber.
P e rio d
C ro ss- S e c tio n a l*
Per
c a p i ta  
c _ f t .
T o ta l 
t h . c . t o n s
1980 0.89 583
1990 1.07 847
2000 1.26 1,206
*Does n o t in c lu d e  dom estic  consum ption .
I f  th e  dom estic  demand fo r  lo g s  and sawn tim b e r from th e  
dom estic  so u rc e s  i s  in c lu d e d  in  th e  f ig u r e  fo r  th e  demand fo r  sawn 
tim b er d e r iv e d  from th e  c r o s s - s e c t io n a l  a n a ly s i s ,  th e  t o t a l  demand 
f o r  lo g s  in  th e  y e a r  2000 w i l l  be more th a n  th e  p o t e n t i a l  y ie ld  o f  
v a lu a b le  hardwoods in  Burma, and ap p ro x im a te ly  th e  same as th e  y ie ld  
o f  t o t a l  te a k  and v a lu a b le  hardw oods. A compound grow th r a t e  o f  2 % 
i s  d e r iv e d  from R.G.U.B. (1969b, 1970) when th e  p r o je c te d  demand
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f o r  lo g s  and sawn tim b e r  f o r  d om estic  consum ption f o r  th e  y e a rs  
1980, 1990 and 2000 was c a lc u la te d .
A reco v e ry  p e rc e n ta g e  o f  55% i s  used  i n  c o n v e r tin g  th e  sawn 
tim b e r  to  lo g  e q u iv a le n t  volume.
Table 1 1 .5  P ro je c te d  Demand f o r  Logs
1980 1990 2000
Trade
Sawn volume (000 c . to n ) 583 847 1,206
Log e q u iv a le n t  volume (000 c . to n  t r u e ) 1 ,349 1,960 2,792
Domestic
Sawn volume (000 c . to n ) 101 123 149
Log e q u iv a le n t  volume (000 c . to n  t r u e ) 233 284 346
Log and P o le  usage (000 c . to n  t r u e ) 233 284 346
T o ta l Domestic (000 c . to n  t r u e ) 466 568 692
T o ta l lo g  and lo g  e q u iv a le n t 1 ,815 2,528 3,484
The use o f  th e  lo w est p ro je c te d  v a lu e  o f  p e r  c a p i ta  Gross 
N a tio n a l P ro d u c t seems re a so n a b le  because  th e  economy i n  Burma has 
been  q u i te  u n s ta b le  r e c e n t ly  and th e  l a t e s t  d e v a lu a tio n  o f  th e  
Burmese cu rren cy  w i l l  p ro b ab ly  reduce  th e  r e a l  grow th o f  p e r  c a p i ta  
incom e.
Any in c r e a s e  i n  p o p u la tio n  w ith o u t a c o rre sp o n d in g  in c re a s e  
i n  th e  a re a  o f  f o r e s t  w i l l  te n d  to  d e c re a se  th e  wood a v a i l a b i l i t y  
in d e x . Burma’ s heavy usage o f  n a tu r a l  f o r e s t s  w i l l  a lso  te n d  to  
low er th e  wood a v a i l a b i l i t y  in d e x .
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T h e o re t ic a l ly ,  p r o je c t io n s  d e r iv e d  from th e  c ro s s  s e c t io n a l  
a n a ly s i s  shou ld  be more c o n s is te n t  th a n  th o se  d e r iv e d  from th e  tim e 
s e r i e s  a n a ly s i s  because th e  wood a v a i l a b i l i t y  in d e x  approx im ates 
th e  p o t e n t i a l  supp ly  o f sawn tim b e r  from th e  e x i s t in g  f o r e s t s .  Such 
p ro je c t io n s  in d i c a te  p o te n t i a l  demand r a th e r  th a n  th e  a c tu a l  demand 
because  th e  a c tu a l  demand i s  in d ic a te d  by th e  i n t e r s e c t i o n  o f  supp ly  
and demand d u rin g  t h a t  p e r io d  and supp ly  i s  in f lu e n c e d  by th e  demand 
f o r  e x p o r ts .  Burma i s  l i k e l y  to  be in c r e a s in g ly  dependent on e x p o rts  
o f  tim b e r  p ro d u c ts  to  b a la n c e  th e  im p o rt b i l l .  Hence i n  th e  fu tu r e  
i t  i s  u n l ik e ly  t h a t  th e  i n t e r n a l  demand f o r  sawn tim b e r w i l l  be ab le  
to  be f u l l y  met u n le s s  th e  r a t e  o f  p la n ta t i o n  e s ta b lis h m e n t i s  in ­
c re a se d  o r  u n le s s  more e f f i c i e n t  u t i l i s a t i o n  p r a c t ic e s  a re  im plem ented 
to  a llo w  g r e a t e r  . u t i l i s a t i o n  o f  semi and non d u rab le  hardw oods.
11.3 PROJECTIONS OF DEMAND FOR PAPER AND PAPER PRODUCTS
P ro je c t io n s  o f  th e  fo llo w in g  a d d i t io n a l  v a r ia b le s  a re  
r e q u ire d  b e fo re  p r o je c t io n s  o f  demand f o r  p ap er and p aper p ro d u c ts  
can be com pleted
( i )  G ross N a tio n a l P ro d u c t a t  m arket p r ic e s  
( i i )  L i te ra c y  in d e x .
H . 3 .1  G ross N a tio n a l P ro d u c t a t  f a c to r  c o s t
G ross N a tio n a l P ro d u c t a t  M arket p r ic e s  has grown a t  a 
s im i la r  r a t e  as  th e  grow th r a t e  o f  G ross N a tio n a l P ro d u c t a t  f a c to r
c o s t .
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The compound grow th r a t e s  o f  G ross N a tio n a l P ro d u c t a t  
m arket p r ic e s  were 4.53* 4 .57  and 5.09  p e rc e n t r e s p e c t iv e ly  f o r  th e  
same th r e e  p e r io d s  as th o se  f o r  w hich G ross N a tio n a l P ro d u c t a t  
f a c t o r - c o s t  were c a lc u la te d .  The co rre sp o n d in g  grow th r a t e s  o f  
p e r  c a p i ta  G .N.P. a t  m arket p r ic e s  were 2 .2 6 , 2 .3 4  and 2 .7 9  p e rc e n t 
r e s p e c t iv e ly .
The fo llo w in g  ta b le  shows th e  p ro je c te d  l e v e l  o f  t o t a l  
G .N .P. a t  m arket p r ic e s  and p e r  c a p i ta  G .N.P. a t  m arket p r ic e s  up to  
th e  y e a r  2000 u s in g  th e  compound r a t e s  o f  grow th g iv e n  above.
Table 11.6 P ro je c te d  T o ta l and P e r C a p ita  G ross N a tio n a l 
P ro d u c t a t  M arket P r ic e s
Low Medium High
Year P er
C ap itau
T o ta l
M ill io n
$A
P er
C ap ita
$A
T o ta l
M ill io n
$A
P er
C ap itau
T o ta l
M ill io nu
1980 91.40 3,185 93 .19 3,222 102.14 3,576
1990 114.27 4,957 117.41 5,039 134.43 5,878
2000 142.86 7,717 147.92 7,879 176.92 9,660
1 1 .3 .2  L i te ra c y  Index
The l i t e r a c y  in d e x  o f  Burma i n  th e  c r o s s - s e c t io n a l  a n a ly s is  
was, i n  f a c t ,  an e s tim a te  f o r  th e  y e a r  1961. A p i l o t  l i t e r a c y  
s c a le  cam paign was s t a r t e d  i n  Burma i n  1964 and a coun try -w ide  
l i t e r a c y  cam paign was launched  l a t e r .  The r e s u l t  was a s u b s t a n t i a l
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in c re a s e  i n  th e  p e rce n tag e  o f  th e  p o p u la tio n  who were l i t e r a t e  
(Win T in , 1972). For example i t  has been  e s tim a te d  th a t  th e  l i t e r a c y  
in d e x  o f  th e  Monywa D i s t r i c t  i n  Burma i s  now 91*98% (Kyaw Min Kyaw, 
1972). The l a t e s t  l i t e r a c y  cam paign (1972) covered  a lm ost th e  whole 
o f  Burma and was found to  be v e ry  e f f i c i e n t .  The a u t h o r i t i e s  a re  
t r y in g  to  e l im in a te  i l l i t e r a c y  by 1980 (Win T in , 1972).
I f  t h i s  g o a l i s  ach iev ed  th e  r a p id  in c re a s e  i n  l i t e r a c y  
w i l l  be r e f l e c t e d  v e ry  s i g n i f i c a n t l y  i n  th e  in c re a s e d  consum ption o f  
c u l tu r a l  p ap e r i n  th e  f u tu r e .
I t  i s  ha rd  to  e s tim a te  th e  l i t e r a c y  in d e x  f o r  th e  p r o je c t io n  
y e a rs  b u t ,  w ith  th e  r e c e n t  in c r e a s e s  i n  th e  l i t e r a c y  in d e x , i t  
i s  a n t ic ip a te d  th a t  th e  l i t e r a c y  in d e x  o f  Burma w i l l  in c re a s e  to  
85, 90 and 95 p e rc e n t r e s p e c t iv e ly  f o r  th e  y e a rs  1980, 1990 and 2000. 
These e s t im a te s  a re  c o n s e rv a tiv e  when compared to  th e  p u b lish e d  
s ta te m e n ts  r e f e r r e d  to  above, b u t seem to  be more r e a l i s t i c  and 
hence , more l i k e l y  to  be ach iev ed .
H . 3 .3  P ro je c t io n s
The e q u a tio n s  used  f o r  p r o je c t in g  th e  demand f o r  c u l tu r a l  
and i n d u s t r i a l  p ap er i n  Burma a re  g iv e n  below .
(18) Log Y14 =  -4 .2 4 2 4  + O.8469 lo g  + 0 .0234  X21
(19) Log Y15 =  -6 .3 3 7 7  + 1.5396 lo g  X20
Where =  P e r c a p i ta  c u l t u r a l  p ap e r a v a i l a b i l i t y  from c ro s s -  
s e c t io n a l  co u n try  d a ta  i n  pounds.
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= P e r c a p i ta  i n d u s t r i a l  p ap e r a v a i l a b i l i t y  from c ro s s -  
s e c t io n a l  c o u n try  d a ta  i n  pounds.
X20 = P e r c a p i ta  G .N .P. a t  m arket p r ic e s  from c ro s s -  
s e c t io n a l  co u n try  d a ta  ($A)
X2 l = L i te ra c y  in d e x .
Table 11.7 shows th e  p ro je c te d  demand f o r  c u l tu r a l  and 
i n d u s t r i a l  p ap er i n  Burma up to  th e  p e r io d  end ing  2000 u s in g  th e  
above e q u a tio n s  which were d e r iv e d  from th e  c r o s s - s e c t io n a l  a n a ly s i s .
Table 11.7 P ro je c te d  Demand f o r  C u ltu r a l  and I n d u s t r i a l  
P aper
C u ltu ra l I n d u s t r i a l T o ta l
P e r io d P er
C ap ita
( lb s )
T o ta l
(000
to n s )
P er
C ap ita
( lb s )
T o ta l
(000
to n s )
P er
C ap ita
( lb s )
T o ta l
(000
to n s )
1980 4 .79 70.00 1.84 26 .89 6 .6 3 96.89
1990 6.52 115.20 2.60 45 .94 9 .12 161.14
2000 8 .88 189.71 3 .68 78.62 12.56 268.33
The lo w est p e r  c a p i ta  G .N .P. a t  m arket p r ic e s  was used  to  
p r o je c t  th e  l e v e l  o f  demand f o r  b o th  c u l t u r a l  and i n d u s t r i a l  p ap e r.
The fo llo w in g  ta b le  shows th e  p ro je c te d  demand f o r  round 
lo g s  f o r  making p aper and p ap er p ro d u c ts .
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Table 11. 8 Projected Demand for Round Wood Equivalent 
Log Volumes for Paper Production.
Period Cultural (000 c.ft.)
Industrial 
(000 c.ft.)
Total
(000 c.ft.)
1980 8 , 0 5 0 2,689 10,739
1990 1 3 , 2 4 8 4,594 1 7 , 8 4 2
2000 21,817 7,862 2 9 , 6 7 9
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CHAPTER 12
IMPLICATIONS, RESEARCH REQUIREMENTS, POLICY RECOMMENDATIONS
AND CONCLUSION
12.1 IMPLICATIONS
1 2 .1 .1  G en era l Economy
Rice has been  th e  main e x p o r t o f  Burma s in c e  b e fo re  th e  
Second World War. An average 3*198,000 to n s  o f  r i c e  were e x p o rte d  
a n n u a lly  betw een 1936 and 1941 b u t t h i s  f ig u r e  f e l l  to  883,464 to n s  
betw een 1963/64 and 1968/ 69. As m entioned  i n  s e c t io n  2 .7 ,  Burma 
h as  been  fa c e d  w ith  b a la n c e  o f  paym ents problem s s in c e  1955/56, 
l a r g e ly  as  a r e s u l t  o f  th e  r a p id  drop  i n  th e  e x p o r t p r ic e  o f  r i c e  
s in c e  1953. Most o f  th e  m ajor r i c e  im p o rtin g  c o u n t r ie s ,  e .g .  In d ia ,  
C eylon, In d o n e s ia  and Jap an , d e c re a se d  t h e i r  im p o rt o f  Burmese r i c e  
from  1955/56 onwards because w heat was made a v a i la b le  to  them by 
Am erica, u s u a l ly  i n  th e  form o f  g i f t s .  About th e  same tim e th e  
p ro d u c tio n  o f  r i c e  became so h ig h  i n  America, Jap an , and some o f 
th e  W estern  European c o u n t r ie s ,  (R .G .U .B .^1970) t h a t  th e y  b u i l t  up 
s u rp lu s  s to c k s  o f  r i c e  w hich were e i t h e r  g iv e n  away o r  so ld  on easy  
c r e d i t  te rm s to  th e  r i c e  im p o rtin g  c o u n t r ie s .  The average  ex p o rt 
p r ic e  o f  r i c e  and r i c e  p ro d u c ts  from  1950 to  1967 i s  g iv e n  i n  
Appendix G . l .
By i 960 th e  average  e x p o r t p r ic e  p e r  to n  o f  r i c e  and r i c e  
p ro d u c ts  had dropped to  l e s s  th a n  h a l f  o f  th e  l e v e l  r e c e iv e d  i n  
1953. A lthough th e  e x p o r t p r ic e  o f  r i c e  had f a l l e n ,  th e  im p o rt
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p r ic e s  o f  o th e r  com m odities were r i s i n g  s t e a d i ly  and a d v e rse ly  a f ­
f e c t in g  th e  term s o f  t r a d e ,  a s i t u a t i o n  common to  most d ev e lo p in g  
c o u n t r ie s  w hich a re  h e a v i ly  dependen t upon th e  e x p o rt o f  a g r i c u l tu r a l  
p ro d u c ts . E xport and im p o rt p r ic e  in d ic e s  f o r  Burma a re  g iv e n  
i n  Appendix G .2 . The in d ic e s  in d i c a te  t h a t  th e  t r e n d  o f  e x p o rt 
p r ic e s  has been  s l i g h t l y  downwards w hereas th e  im p o rt p r ic e  in d e x  
has  r i s e n  s t e a d i ly  s in c e  1962/63 . The e x p o rt p r ic e  in d e x  d u rin g  
th e  f i r s t  h a l f  o f  1969/70 dropped a la rm in g ly  to  84 .2  (1963/64 = 100) 
w h ile  th e  im p o rt p r ic e  in d e x  ro se  s l i g h t l y  to  1 1 7 . o /  In  a l l  th e  
p o s t-w a r y e a rs  ex ce p t 1967/68, 1968/69 , and th e  f i r s t  h a l f  o f  1969/70, 
th e  e x p o r t p r ic e  in d ex  f o r  r i c e  and r i c e  p ro d u c ts  was low er th a n  
th e  g e n e ra l e x p o rt p r ic e  in d e x .
The t r e n d s  i n  th e  v a lu e  o f  commodity im p o rts  f o r  th e  
y e a rs  1940/41 , 1950/ 51 , I9 6 0 /6 1 , and 1968/69, a re  shown i n  Appendix 
G .3 . Im p o rts  o f  a l l  com m odities ex ce p t m achinery  and t r a n s p o r t  
equipm ent, f e l l  betw een 1960 /6 I and 1968/69.
The t r e n d s  i n  th e  v a lu e s  o f  com m odities e x p o rte d  from 
Burma f o r  th e  co rre sp o n d in g  p e r io d s  a re  shown i n  Appendix G.4 »
From th e s e  t a b le s  i t  i s  c l e a r  t h a t  th e  v a lu e  o f  com m odities im po rted  
^ as exceeded th e  v a lu e s  o f  com m odities ex p o rte d  d u rin g  th e  p o s t­
war y e a r s .  The p a t t e r n  o f  th e  e x p o rt t r a d e  has changed d ra m a tic a l ly .  
The t o t a l  v a lu e  o f e x p o r ts  i n  1968/69 was s l i g h t l y  low er th a n  th e  
t o t a l  v a lu e  o f  e x p o r ts  i n  1940/41 i n  which y e a r  e x p o r ts  o f  r i c e  and 
r i c e  p ro d u c ts  accoun ted  f o r  50 p e rc e n t o f th e  v a lu e  o f  a l l  e x p o r ts  
w hereas tim b e r  e x p o r ts  made up o n ly  5 .9  p e rc e n t o f  th e  t o t a l .
The v a lu e  o f  r i c e  and r i c e  p ro d u c t e x p o r ts  f e l l  from a 1956/57
1 - R ev o lu tio n a ry  Government o f  th e  Union o f  Burma, 1969 
R eport to  th e  People f o r  th e  y e a r  1969/ 70 .
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peak o f  $>A 167.829 m i l l io n ,  w hich was 75 p e rc e n t o f  a l l  e x p o r ts ,  
to  $A 44 .039  m i l l io n  i n  1968/69 . The v a lu e  o f  tim b e r  e x p o r ts  
in c re a s e d  n e a r ly  th r e e  hundred p e rc e n t betw een 1950/51  and 1968/69 
so t h a t ,  by 1968/69, r i c e  and r i c e  cro p  e x p o r ts  made up o n ly  
o f  th e  t o t a l  v a lu e  o f  e x p o r ts  w h ile  tim b e r  e x p o r ts  c o n s t i tu te d  about 
29 p e rc e n t o f  th e  t o t a l .
S ince most o f  th e  r i c e  d e f i c i t  c o u n t r ie s  w i l l  be s e l f  
s u f f i c i e n t  i n  th e  n e a r  f u tu r e ,  th e  fu tu r e  p ro s p e c ts  f o r  m a in ta in in g  
r i c e  e x p o r t m arke ts  ap p ea r to  be p oo r. C onsequently  any in c re a s e  
i n  e x p o r t t r a d e  w i l l  most l i k e l y  have to  come from  o th e r  so u rc e s . 
S e rio u s  c o n s id e ra t io n  w i l l  have to  be g iv e n  to  th e  developm ent o f  
im p o rt rep lacem en t i n d u s t r i e s  i n  o rd e r  to  reduce th e  im p o rt b i l l s  
f o r  any f in i s h e d  m a te r ia ls  and p ro d u c ts  w hich co u ld  be produced 
eco n o m ica lly  i n  th e  c o u n try .
12 . 1 .2  Demand f o r  F o re s t  P ro d u c ts
Both th e  i n t e r n a l  demand f o r  sawn tim b e r  and p ap er and 
p ap er p ro d u c ts  and th e  l e v e l  o f  tim b e r  e x p o r ts  a re  ex p ec ted  to  in c re a s e  
i n  th e  n e a r  f u tu r e .  I t  ap p ea rs  from c h a p te r  11 t h a t ,  i n  Burma by 
th e  y e a r  2000 , b o th  th e  demand f o r  pap er and p ap er p ro d u c ts  and th e  
demand f o r  sawn tim b e r  cou ld  become so la rg e  t h a t  th e  a u t h o r i t i e s  
w i l l  have to  f in d  ways to  in c re a s e  f o r e s t  p ro d u c tio n  i f  s u p p lie s  
a re  to  be a d e q u a te . The a n a ly s i s  o f  c h a p te r  10 a lso  in d i c a te s  
t h a t  th e  fu tu r e  e x p o r t p o s s i b i l i t i e s  f o r  tim b e r  by i t s e l f  cou ld  
make i t  a m ajor e a rn e r  o f  f o r e ig n  exchange s in c e  th e  e x p o rt m arkets 
f o r  b o th  lo g s  and sawn tim b e r  seem l i k e l y  to  in c re a s e  c o n s id e ra b ly
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i n  most European c o u n t r ie s .  On th e  o th e r  hand, th e  p aper and 
p ap e r p ro d u c ts  in d u s tr y  i s  s t i l l  i n  a v e ry  e a r ly  s ta g e  o f  developm ent 
and i t  w i l l  ta k e  some tim e b e fo re  i t  can meet th e  p re s e n t  i n t e r n a l  
demand f o r  p ap e r and p ap er p ro d u c ts .
The c u r re n t  v a lu e  o f  im p o rts  o f  p ap e r and p ap er p ro d u c ts  
in to  Burma i n  1950/51 was $A 4*744 m il l io n  compared w ith  $A 6.248 
m il l io n  i n  1968/69. T his in c re a s e  o c c u rre d  a f t e r  im p o rt r e s t r i c t i o n s  
had been  im posed because  o f  b a la n c e  o f  paym ents d i f f i c u l t i e s .  The 
developm ent o f  im p o rt rep lacem en t i n d u s t r i e s  such as  th e  e s t a b l i s h ­
ment o f  a p ap e r and p ap er p ro d u c ts  in d u s t r y  was la r g e ly  due to  th e  
read y  a v a i l a b i l i t y  o f  s u i ta b le  raw m a te r ia ls .  I f  a p ap er and 
p ap er p ro d u c ts  in d u s t r y  had n o t been  e s ta b l i s h e d ,  th e  a n a ly s is  
in d i c a te s  t h a t  by th e  y e a r  2000 th e  im p o rt b i l l  f o r  th o se  p ro d u c ts , 
u s in g  1968/69 p r ic e s ,  co u ld  be a p p ro x im a te ly  $A 55 m il l io n .
E xports  o f  tim b e r  w i l l  need to  be in c re a s e d  i f  f o r e ig n  
exchange e a rn in g s  a re  to  be m a in ta in ed  o r  in c re a s e d .  Teak e x p o r ts  
co u ld  be expanded e i t h e r  by in c r e a s in g  p ro d u c tio n  to  th e  p re -w ar 
l e v e l  o r  by d e c re a s in g  th e  volume consumed i n  Burma. E xports  o f  
b o th  sem i-d u ra b le  and d u ra b le  hardwoods cou ld  be in c re a s e d  by 
e x t r a c t in g  more hardwoods from th e  a c c e s s ib le  a re a s  and by th e  con­
s t r u c t io n  o f  more ro ad s  in to  th e  p r e s e n t ly  in a c c e s s ib le  a r e a s .  The 
in c re a s e d  u se  o f  n o n -d u rab le  s p e c ie s  cou ld  a lso  r e s u l t  from  in c re a s e d  
road  a c c e s s  to  th e  p r e s e n t ly  in a c c e s s ib le  a r e a s ,  from f a s t e r  e x t r a c ­
t i o n  as  a r e s u l t  o f  th e  in t r o d u c t io n  o f  m echan ica l equipm ent, and 
from th e  b u i ld in g  o f  p r e s e r v a t io n  p la n ts .  An in te g r a te d  e x t r a c t io n  
o p e ra t io n  rem oving much l a r g e r  volum es p e r  a c re  cou ld  s ig n i f i c a n t l y
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reduce extraction costs. Internal sawn timber consumption could 
be directed away from teak and some of the more valuable hardwoods 
towards the non-durable species, provided the non-durable species 
were adequately treated with preservatives. This would also allow 
increased exports of teak and other valuable hardwoods to be achieved.
As Burma does not have the equipment and skill to produce 
high quality products, she could earn more profit at this stage by 
exporting raw materials rather than finished products. Such a 
policy would reduce the high level of wastage in transforming the 
raw material into finished products. Furthermore, the price 
realised by exporting finished products has been much lower than the 
price received for raw material exports.
The use of bamboo for paper manufacture seems likely to 
increase substantially as pulp and paper production is increased.
A substitute may have to be found for any bamboos used in the con­
struction of dwellings if the paper industry expands sufficiently 
to meet the consumption levels estimated for the year 2000.
12.1.3 Timber Extraction
As mentioned in section 5*2 about two thirds of the 
elephants power used for the extraction of timber is owned by 
timber contractors. This means that most of the extraction work still 
has to be done by the contractors.
Although it has been estimated that there are about 6,500 
wild elephants in Burma (Kyaw Thein, 1969) there is some doubt 
about the accuracy of this number and the ability of the extraction
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agency to  c a tc h  them. C onsequen tly  i t  i s  u n l ik e ly  t h a t  th e  number 
o f  e le p h a n ts  r e q u ire d  f o r  e x t r a c t io n  w i l l  be o b ta in e d  i n  th e  n e a r  
f u tu r e .  T h e re fo re , i f  Burma i s  to  in c re a s e  th e  e x t r a c t io n  o f  te a k  
and hardw oods, some form o f  m e c h a n isa tio n  w i l l  be r e q u ire d .
A lthough some m ech an ica l equipm ent has been  o b ta in e d , i t s  
u se  i s  r e s t r i c t e d  to  c e r t a i n  p a r t s  o f  th e  c o u n try . At th e  same tim e , 
sp a re  p a r t s  a re  n o t r e a d i ly  a v a i la b le ,  m ain ly  because  th e y  have to  be 
im p o rted . The low y ie ld  p e r  a c re  i s  a n o th e r  problem  f o r  m echan ica l 
e x t r a c t i o n  b u t i t  would most l i k e l y  be so lved  by in t ro d u c in g  ap­
p r o p r ia te  equipm ent.
Loss o f  te a k  lo g s  d u rin g  s in g le  lo g  f l o a t in g  has been  a 
g r e a t  problem  i n  Burma. I t  ap peared  to  be s e r io u s  when lo g s  p la ced  
i n  th e  f l o a t in g  s tream  were compared w ith  lo g  o u tp u t i n  th e  same 
y e a r  b u t,  a s  a lre a d y  in d ic a te d ,  te a k  lo g s  ta k e  an average th r e e  
y e a rs  to  f l o a t  down th e  s tream s to  th e  d ep o t. W ith a th r e e  y e a r  
tim e la g  betw een lo g  in p u t  in to  th e  f l o a t in g  stream  and lo g  o u tp u t 
a t  th e  d ep o t, th e  lo s s  d u rin g  s in g le  lo g  f l o a t in g  o f  te a k  i s  q u i te  
sm a ll, a lth o u g h  some d e t e r io r a t i o n  i s  a lm ost c e r t a in  to  o ccu r. The 
m ost s e r io u s  c o s t  o f  th e  lo g  f l o a t in g  p ro c e ss  most l i k e l y  l i e s  i n  
th e  $A 12 ,000 ,000  w orth  o f  lo g s  w hich a re  i n  th e  s tream s a t  any 
one tim e .
Wages a re  a n o th e r  a s p e c t o f  Burmese tim b e r  e x t r a c t io n  
w hich seem to  need a t t e n t i o n .  B efore th e  n a t io n a l i s a t i o n  o f  th e  tim ­
b e r  t r a d e  th e  e x t r a c t io n  o f  te a k  was m ain ly  c a r r i e d  o u t by c o n t r a c to r s  
whose em ployees were b e t t e r  p a id  th a n  governm ent em ployees. W ith 
n a t io n a l i s a t i o n  th e se  peop le  s u f f e r e d  a r e d u c t io n  i n  wages so th e re  
was l e s s  in c e n t iv e  f o r  them to  work h a rd  and be e f f i c i e n t .
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1 2 .1 .4  Timber P rocessing;
The e x p o rt p r ic e s  re c e iv e d  f o r  f in i s h e d  tim b e r p ro d u c ts  
depend m ain ly  on th e  q u a l i ty  o f  th e  p ro d u c ts  produced by th e  p ro c e ss ­
in g  p la n t s .  Most o f  th e  p ro c e s s in g  p la n ts  i n  th e  c o u n try  have been 
u n ab le  to  produce h ig h  q u a l i ty  p ro d u c ts  w ith  th e  r e s u l t  t h a t  Burma 
has r e c e iv e d  low p r ic e s  f o r  th e  f in i s h e d  p ro d u c ts . The average p r ic e  
o f  te a k  sawn tim b e r  has been  d e c l in in g ,  b o th  i n  m onetary  and r e a l  
te rm s , f o r  some tim e . The e x p o r t m arket f o r  Burmese plywood i s  
v e ry  sm a ll w h ile  th e  p r ic e  re c e iv e d  f o r  Burmese v en ee r i s  q u i te  low.Ever 
though  th e  number o f  plywood and v e n e e r f a c t o r i e s  i n  Burma has 
r i s e n  from  one to  th r e e  i n  r e c e n t  y e a rs  th e  p ro d u c tio n  o f  plywood has 
dropped s in c e  n a t io n a l i s a t i o n .
W hile te a k  lo g  p r ic e s  rem ain  s u b s t a n t i a l l y  h ig h e r  th a n
sawn tim b e r  lo g  volume p r ic e s  (ab o u t s ix  and a h a l f  tim es  h ig h e r  i n
1 9 6 6 /6 7 ), i t  seems lo g i c a l  to  s e l l  te a k  i n  th e  form  o f  lo g s  r a th e r
th a n  sawn tim b e r , u n le s s  more e f f i c i e n t  c o n v e rs io n  and b e t t e r
q u a l i ty  c o n t ro l  can be ach iev ed  i n  Burma i t s e l f .  Most o f  th e
e x p o rte d  lo g s  a re  used  f o r  v en ee r p ro d u c tio n  and fo re ig n  p ro c e s s o rs
a re  w i l l in g  to  pay h ig h  log  p r ic e s  w h ile  th e  i n t e r n a t io n a l  p r ic e  o f  ven­
e e rs  a re
h ig h . Most o f  th e  te a k  lo g  im p o r te rs  have t h e i r  own c a p i t a l  in t e n s iv e  
p ro c e s s in g  p la n ts ,  and p r e f e r  to  im p o rt raw m a te r ia l  r a th e r  th a n  f i n ­
is h e d  p ro d u c ts .
The d is c u s s io n  i n  c h a p te r  10 in d ic a te d  t h a t  th e  demand f o r  
hardwood sawn tim b e r  im p o rts  i n  W estern  European c o u n t r ie s  would 
in c re a s e  s u b s t a n t i a l l y  by th e  y e a r  2000. I f  Burma w ishes to  in ­
c re a se  h e r  sh a re  o f  t h a t  in c re a s e d  m arket th a n  she w i l l  have to
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p ro v id e  b e t t e r  q u a l i ty  c o n t ro l  and m arket s e rv ic e  and w i l l  a lso  have 
to  change from th e  B r i t i s h  system  to  th e  M e tric  system  o f  m easure­
ment and m arket s iz e s .
To ach iev e  th e  p ro d u c tio n  o f  good q u a l i ty  p ro d u c ts  r e ­
q u ire s  modern equipm ent and m achinery , a b e t t e r  t r a in e d  and h ig h ly  
s k i l l e d  work fo r c e ,  and good management. I t  w i l l  a lso  be n e c e ssa ry  
f o r  Burma to  in tro d u c e  r e le v a n t  changes i n  te ch n o lo g y  as th e y  o ccu r 
b u t th e  c o s t  o f  new m achinery  co u ld  be a sev ere  d r a in  on Burma’ s 
l im i te d  o v e rse a s  funds u n le s s  v e ry  s u b s t a n t i a l  r e a l  g a in s  i n  p ro­
d u c t iv i t y  and o u tp u t r e s u l t .
Being an im p o rt rep lacem en t in d u s t r y ,  th e  p ap er and p ap er 
p ro d u c ts  in d u s t r y  cou ld  p la y  a v i t a l  r o le  i n  sav in g  o v e rse a s  ex­
change i n  th e  fu tu r e  e s p e c ia l ly  i n  view  o f  th e  ex p ec ted  in c re a s e  
i n  p ap er consum ption accompanying in c r e a s e s  i n  p o p u la tio n  s iz e  and 
l i t e r a c y  l e v e l s .  However, th e  economic e f f ic ie n c y  o f  th e  in d u s t r y  
w i l l  have to  be w atched c a r e f u l ly  i f  i t  i s  to  ach iev e  i t s  o b je c t iv e s  
a t  re a so n a b le  c o s t  l e v e l s .
The b u i ld in g  o f  more saw m i l ls  o r  th e  ex p an sio n  o f  e x i s t in g  
ones shou ld  be c a r e f u l ly  c o n s id e re d  w ith  a view  to  in c r e a s in g  hard ­
wood sawn tim b e r  e x p o r ts .  Mismanagement, bad p la n n in g , o r  m is- 
a l l o c a t io n  o f  c a p i t a l  r e s o u rc e s ,  such as  o c c u rre d  w ith  S ta te  Saw 
M ill No. ( 5) a t  Moulmein (o p e ra t in g  a t  o n ly  one t h i r d  o f  i t s  30,000 
cu b ic  to n s  c a p a c i ty ) ,  shou ld  be avo id ed .
The p ro s p e c ts  f o r  e x p o r tin g  wood ch ip s  lo o k  re a so n a b le  
i n  th e  f u tu r e .  Most o f  th e  hardwood trim m ings and to p s  a re  l e f t  
i n  th e  f o r e s t s  d u rin g  e x t r a c t io n .  I f  m obile o r  sm a ll s c a le  c h ip p e rs
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could be attached to saw mills or used in the forests the possibility 
of utilising the trimming, the tops, and the saw mill waste, appears 
promising. However such practices will need careful economic 
investigation before being implemented.
12.1.5 Export Possibilities
Green teak logs have been fetching much higher prices in 
export markets than dry teak logs. If more green teak could be 
extracted, a lot of the expenditure on girdling would be eliminated 
and there would be a reduction in the opportunity costs of girdling 
and then waiting six years before processing. Alternatively the 
increased growth on the trees, if allowed to grow the extra six years, 
would equal an average 2 cubic feet per tree. The demand for teak 
logs, whether dry or green, has been so great that Burma could not 
fully meet the demand until recently. On the other hand, the demand 
for sawn teak has not been nearly as great as the demand for logs.
The demand for hardwood sawn timber in Western European 
countries is high at present and is expected to grow. However,
Burma has lost a number of hardwood export markets through poor 
market servicing, inferior quality control, and unstable supply.
Every effort should be made to regain these markets provided the 
problems of extraction and processing can be overcome.
12.1.6 Wage Rates
The existing labour wage rates and the pay scales for all 
the government services have been fixed and no new revisions have 
been made since Independence although the cost of living has risen
substantially.
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A com posite in d e x  d e r iv e d  from R.G.U.B. (1965) and th e  
Consumer P r ic e  Index (R .G .U .B .^1971) ro se  from 100 i n  1950 to  114.51 
i n  1 9 6 4 . However, th e  in d e x  was c a lc u la te d  u s in g  p r ic e s  from  th e  
p e o p le ’ s shops. S ince th e re  was a v e ry  l im i te d  sup p ly  o f  com­
m o d itie s  a v a i la b le  from th e  p e o p le ’ s shops th e  a c tu a l  in c r e a s e  when 
u n o f f i c i a l  m arket p r ic e s  a re  c o n s id e re d  would be n e a re r  100 to  200 
p e rc e n t.
A m ajor rev iew  o f  wage r a t e s  i s  e s s e n t i a l  i f  econom ic 
in c e n t iv e s  a re  to  be r e s to r e d  and e f f ic ie n c y  i s  to  be im proved , o r  
even m a in ta in e d , i n  th e  f u tu r e .  P r io r  to  n a t io n a l i s a t i o n ,  a bonus 
system  was commonly used  i n  p r iv a te  e n t e r p r i s e .  The rem oval o f  th e  
bonus system  a f t e r  n a t io n a l i s a t i o n  s u b s t a n t i a l l y  reduced  th e  l e v e l  o f  
in c e n t iv e  f o r  em ployees to  f u l f i l l  t h e i r  d u t i e s  s a t i s ­
f a c t o r i l y .  The problem s o f  th e  p re s e n t  economy a re  l a r g e ly  a t t r i b u t ­
a b le  to  t h i s  la c k  o f  in c e n t iv e  coup led  w ith  th e  need f o r  th e  work 
fo rc e  to  have m u lt ip le  jo b s  i n  o rd e r  to  m a in ta in  t h e i r  s ta n d a rd  o f 
l i v i n g .
1 2 .1 .7  T ra in in g
In ad eq u a te  t r a i n in g  i s  e v id e n t i n  most a re a s  o f  th e  economy 
and i s  s i g n i f i c a n t l y  red u c in g  th e  e f f ic ie n c y  o f  p ro d u c tio n  p ro c e s se s  
th ro u g h o u t th e  c o u n try . T ra in in g  i s  needed a t  a l l  l e v e l s  b u t i s  
e s p e c i a l l y  im p o r ta n t a t  m a n a g e ria l and a d m in is t r a t iv e  l e v e l s  i n  jo b s  
w hich r e q u ire  h ig h  l e v e l s  o f  p la n n in g  and e x e c u tiv e  s k i l l .  I n  
s e rv ic e  t r a i n in g  i s  needed f o r  a l l  s p e c i a l i s t  equipm ent o p e ra to r s  
because  th e  o u tp u t o f  any equipm ent i s  h e a v i ly  dependen t upon th e  
o p e ra to r s  s k i l l  i n  u s in g  and m a in ta in in g  t h a t  equipm ent.
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12.2 RESEARCH REQUIREMENTS
As Burma does not have a Forest Research Institute all 
forestry research has been carried out by the Forest Research and 
Training Circle in Rangoon. Research on the properties and manu­
facture of paper and paper products has been carried out by the Union 
of Burma Applied Research Institute in Rangoon which was formed in 
the early fifties. Unfortunately, the Forest Research and Training 
Circle is understaffed, the research facilities are inadequate^and 
most of the researchers have to fulfill other duties apart from 
research. As a result, only elementary research is carried out.
There are just four research branches under the Forest 
Research and Training Circle. They are
(1) Forest Economics Research Branch
(2) Forest Silvicultural Research Brarich
(3) Wood Anatomy and Biology Research Branch, and
(4) Timber Physics and Mechanics Research Branch
The compilation of data on the production of the forest 
products in all divisions and on forest products exports, as well as 
research on the different kinds of minor forest products, is carried 
out by Forest Economics Research Branch. The Silvicultural Research 
Branch maintains three permanent nurseries in the country, most of 
the silvicultural research being undertaken in these nurseries.
The nurseries also supply teak stumps and other tree seeds required 
by the Forest Divisions for intensive plantation schemes and so on. 
Timber identification work is carried out by the Wood Anatomy and
179
B iology  R esearch  Branch. T e s tin g  o f  tim b e r  i s  c a r r i e d  o u t by th e  
Timber P h y s ic s  and M echanics R esearch  B ranch. The l a s t  two s e c tio n s  
a re  u n d er th e  D iv is io n a l  F o re s t  O f f ic e r  o f  th e  Timber R esearch  and 
Agency D iv is io n .
S ince Burma w i l l  be h e a v i ly  dependent on th e  p re s e n t  
f o r e s t  r e s o u rc e s  to  meet th e  in c re a s e d  f u tu r e  l e v e l s  o f  e x p o r ts  and 
i n t e r n a l  consum ption, i t  i s  e s s e n t i a l  t h a t  a F o re s t  R esearch  I n s t i t u t e  
be e s ta b l i s h e d  to  c a r ry  o u t b o th  b a s ic  and a p p lie d  re s e a rc h  work 
w hich i s  aimed a t  a c h ie v in g  a h ig h e r  l e v e l  o f  p ro d u c tio n  o f  to p  
q u a l i ty  p ro d u c ts .
A sound n a t io n a l  f o r e s t  p o lic y  b ased  on th e  b e s t  a v a i la b le  
e s t im a te s  o f  Burma’ s fu tu r e  re q u ire m e n ts  i s  r e q u ire d  so t h a t  th e  
grow ing, h a rv e s t in g ,  and p ro c e s s in g , o f  th e  d i f f e r e n t  p ro d u c ts  can be 
p lanned  and im plem ented . Long te rm  f o r e c a s t in g  o f  demand f o r  f o r e s t  
p ro d u c ts  has a v i t a l  r o le  i n  fo rm u la tin g  a sound f o r e s t  p o lic y  f o r  
th e  f u tu r e ,  a r o le  w hich i s  p a r t i c u l a r l y  im p o r ta n t i n  f o r e s t r y  where 
th e  p ro d u c tio n  p e r io d  i s  lo n g  r e l a t i v e  to  t h a t  o f  o th e r  a g r i c u l t u r a l  
p ro d u c ts .  S c i e n t i f i c  e s t im a t io n  o f  f u tu r e  req u ire m en ts  r e q u ir e s  
a s u b s t a n t i a l  r e s e a r c h  e f f o r t  i f  re a so n a b ly  a c c u ra te  r e s u l t s  a re  to  
be o b ta in e d .
Sound f o r e s t  p la n n in g  and r e l i a b l e  e s t im a te s  o f  b o th  th e  
e x i s t in g  grow ing s to c k  o f  th e  f o r e s t s  and th e  grow th fu n c tio n s  o f  
th e  im p o r ta n t s p e c ie s  a re  dependen t upon good in v e n to ry  d a ta .  F u tu re  
f o r e s t  in v e n to ry  p r o je c t s  shou ld  in c lu d e  th e  m easurem ent o f  as many 
s p e c ie s  as  p r a c t i c a b l e .  S ince a lm o st a l l  o f  th e  f o r e s t s  i n  Burma a re  
mixed f o r e s t s ,  sample s iz e s  w i l l  need to  be f a i r l y  la rg e  and w i l l
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be costly in both money and time. Research work to determine the 
optimum size and optimum number of sample plots is urgently needed 
so that reliable results can be obtained at minimum cost.
Estimates made in chapter 11 indicate that the internal 
demand for sawn timber and paper and paper products will increase sub­
stantially over the next thirty years. If Burma is to meet the 
anticipated increase in future demand for forest products it is
r
essential that high priority be given to research into economic methods 
of extracting and preserving any nondurable species which are not 
usable at the present time. Research work should be directed into 
the possibilities of using nondurable hardwoods as sawn timber after 
treatment with preservatives. Alternatively, these species might be 
used as wood chips, either by the Burmese paper and paper products 
factory or by exporters.
Large scale timber seasoning and preservation will be neces­
sary if the sawn timber derived from semidurable species is to be 
earmarked for export while the nondurable timbers are used for internal 
consumption. Research is required to determine the most profitable 
method and the optimal scale of plant for seasoning and preserving 
each species. Proper seasoning of hardwoods will be very important 
in the future if any major expansion of export markets is to be 
achieved. Most of the hardwood sawn timber importers have very 
exact moisture content requirements for sawn timber.
Research into the applicability of mechanical extraction 
equipment to the terrain and weather conditions in Burma is necessary 
to determine whether the equipment is more economic and better suited
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to  Burmese c o n d it io n s  th a n  th e  an im al power and a n t iq u a te d  equipm ent 
now b e in g  u se d . The re s e a rc h  sho u ld  be u n d e rta k e n  u rg e n t ly  because 
Burma w i l l  n o t be a b le  to  e x t r a c t  v e ry  much l a r g e r  volum es o f  tim b e r 
i f  th e  e x i s t in g  m ethods and equipm ent a re  r e ta in e d .
The s u i t a b i l i t y  ° f  hardwood s p e c ie s  f o r  p u lp in g  shou ld  a lso  
be in v e s t ig a t e d .  Burma i s  r i c h  i n  hardwood sp e c ie s  whose p u lp in g  
q u a l i t i e s  a re  unknown. I f  proved s a t i s f a c t o r y ,  th e y  m ight su p p le ­
ment bamboo as a p ap e r raw m a te r ia l  and p o s s ib ly  have an im p o rta n t 
in f lu e n c e  on th e  p ro s p e c ts  o f  Burma g a in in g  a woodchip e x p o rt m arke t.
I n v e s t ig a t io n s  in to  th e  econom ics and f e a s i b i l i t y  o f 
e s t a b l i s h in g  la rg e  s c a le  p la n ta t io n s  o f  v a lu a b le  sp e c ie s  f o r  p roducing  
sawn tim b e r  to  meet fu tu r e  i n t e r n a l  consum ption  and a n t ic ip a te d  
e x p o r t m arke ts  i s  v i t a l .  R esearch  in to  th e  s u i t a b i l i t y  o f  f a s t  
grow ing s p e c ie s  f o r  p u lp in g  to  supplem ent th e  bamboo re s o u rc e s  shou ld  
be u n d e rta k e n . T h is i s  e s s e n t i a l  i f  th e  c a p a c ity  o f  th e  p ap er and 
p ap er p ro d u c ts  in d u s t r y  i s  to  be expanded to  meet th e  a n t ic ip a te d  
s u b s t a n t i a l  in c re a s e  i n  i n t e r n a l  demand w h ile  re d u c in g  th e  u n i t  c o s t  
o f  p ro d u c tio n  o f  p ap e r and p ap er p ro d u c ts  th ro u g h  g r e a t e r  econom ies 
o f  s c a le .  A c a r e f u l  economic a n a ly s i s  o f  th e  d i f f e r e n t  s iz e s ,  
lo c a t io n ,  and ty p e s  o f  p la n ta t io n s  and s p e c ie s ,  i s  n e c e ssa ry  i f  th e  
b e s t  u se  i s  to  be made o f  Burma’ s s c a rc e  c a p i t a l  r e s o u rc e s .
12 .3  POLICY RECOMMENDATIONS
E stim a te s  o f  th e  f u tu r e  demand f o r  p ap er and p ap er p ro d u c ts  
and sawn tim b e r  to  th e  y e a r  2000 in d i c a te  t h a t ,  u n le s s  f o r e s t  p ro­
d u c t io n  can be in c re a s e d  s u b s t a n t i a l l y ,  supp ly  w i l l  be s i g n i f i c a n t l y
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less than demand. The area of plantations or the growth rates of 
the existing forests, or both, need to be increased. The largely 
unutilised semi and nondurable species should be harvested much more 
intensively. The domestic demand for sawn timber by 2000 is estimated 
to be equal to the present yield of all hardwoods, durable as well 
as semidurable, ‘from all of the forests in Burma, thus leaving none 
for export markets or for pulp and paper production. It seems 
evident that production must be increased to meet the future local 
demand for sawn timber while leaving a substantial volume for export 
markets. If nondurable species could be successfully treated 
they might be directly substituted for more durable species in the 
internal sawn timber demand thereby allowing the other valuable 
species to be exported to earn foreign exchange.
The extension of the Hardwood Supply Working Circle should 
be achieved as quickly as possible by building more extraction roads 
and by achieving greater level of economic utilisation of the non­
durable species. Since the establishment of processing plants takes 
time it may be necessary to find temporary chip export markets for 
the nondurable species. The introduction of wood chipping machines 
should increase the level of timber utilisation, leave less of the 
tree behind in the forest, and, if also attached to saw mills, should 
allow the recovery of a substantial volume of material which is 
wasted at present.
The export of green teak logs should be encouraged to 
exploit fully the appreciable price differential between dry and green 
logs. The construction of more extraction roads into the areas at 
present unroaded should facilitate the extraction of greater volumes 
of green teak logs.
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The present system of extraction is rather inefficient, 
mainly because :-
(1) There is a lack of economic incentives for S.T.B. 
workers compared to the workers employed by private 
contractors.
(2) Opportunities exist for the contractors to overcharge 
on snigging costs and are likely to lead to corruption 
between S.T.B. subordinate staff and the contractors 
thus decreasing the economic return to the nation.
(3) Nationalisation of the entire timber trade placed a 
very heavy burden on the limited S.T.B. resources 
which are responsible for carrying out the extraction 
of both teak and hardwoods.
If extraction continues to be left to contractors because 
of a shortage of S.T.B. staff, the possibility of forming co-operative 
societies for the extraction of hardwoods should be seriously con­
sidered. The S.T.B. would then be able to concentrate on the efficient 
extraction of teak.
Mechanical equipment should be introduced to supplement 
animal power as quickly as possible. The type of equipment to 
be procured will have to be carefully considered before it is intro­
duced and its maintenance must be capable of being carried out in 
the country without prolonged delays.
Establishment of timber preservation plants are essential 
for increasing the use of nondurable species. Investigations into 
the present techniques of producing plywood and veneers is vital
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because  th e  p ro d u c tio n  o f  b o th  plywood and v en ee rs  has d e c lin e d  
d e s p i te  th e  r e c e n t  e s ta b lish m e n t o f  two more plywood f a c t o r i e s .  The 
d e c is io n  w hether to  e s t a b l i s h  more plywood and v en ee r f a c t o r i e s  w i l l  
depend on th e  p ro s p e c ts  o f  th e  e x i s t in g  ones b e in g  ab le  to  produce 
more and b e t t e r  q u a l i ty  p ro d u c ts  f o r  e x p o r t .  New Saw M ills  w i l l  be 
r e q u ire d  i f  any m ajor ex p an sio n  o f  th e  new hardwood e x p o rt m arket 
o c c u rs . The seaso n in g  o f  hardwoods f o r  e x p o r t m arke ts  w i l l  be 
n e c e ssa ry  i n  th e  fu tu r e  to  meet th e  r ig o ro u s  European m arket r e ­
q u ire m e n ts .
A ra p id  ex p an sio n  o f  th e  p ap er and p ap er p ro d u c ts  in d u s tr y  
w i l l  be n e c e ssa ry  i f  l o c a l  p ro d u c tio n  i s  to  meet th e  a n t ic ip a te d  
f u tu r e  demand f o r  p ap er and p aper p ro d u c ts . An in v e n to ry  o f  
th e  raw m a te r ia ls  f o r  making p aper and p ap er p ro d u c ts  and a th o rough  
economic e v a lu a t io n  o f  th e  developm ent p la n s  w i l l  be a p r e r e q u i s i te  
f o r  d e c id in g  on th e  fu tu r e  c a p a c ity  o f  th e  p ap er and p ap er p ro d u c ts  
m i l l s .
P ro v id ed  s a t i s f a c t o r y  economic r e tu r n s  a re  a c h ie v a b le , 
f a s t  grow ing s p e c ie s  shou ld  be g iv en  p re fe re n c e  i n  p la n ta t i o n  e s t a b l i s h ­
m ent. However, th e  e s ta b lis h m e n t o f  v a lu a b le  hardwood s p e c ie s  
shou ld  a lso  be c a r r i e d  o u t i n  eco n o m ica lly  fa v o u ra b le  a r e a s .
I t  i s  e s s e n t i a l  t h a t  th e  p re s e n t  pay s c a le s  and wage r a t e s  
be r e v is e d  as  soon a s  p o s s ib le  so t h a t  in c e n t iv e s  can be r e s to r e d  
and em ployees can be com pensated f o r  in c r e a s e s  i n  Burma’ s c o s t  o f 
l i v i n g .
On th e  job  and p re  job  t r a i n in g  o f  p e rso n n e l i n  t h e i r  
r e s p e c t iv e  f i e l d s  o f  p ro d u c tio n  i s  e s s e n t i a l  to  in c re a s e  p r o d u c t iv i ty
and reduce c o s ts .
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12 .4  CONCLUSION
E stim a te s  o f  fu tu r e  f o r e s t  p ro d u c ts  consum ption, so v i t a l  
f o r  sound f o r e s t  and in d u s try  developm ent p la n n in g , shou ld  be regu­
l a r l y  u p d a ted . These e s t im a te s  sho u ld  be in c o rp o ra te d  i n  sound 
developm ent p la n n in g  to  en su re  t h a t  th e  sc a rc e  c a p i t a l  and o th e r  
n a t io n a l  re s o u rc e s  o f  Burma a re  used  i n  th e  most e f f i c i e n t  manner.
In  t h i s  way, th e  s ta n d a rd  o f  l i v i n g  and s o c ia l  c o n d it io n s  o f  th e  
peop le  o f  Burma a re  l i k e l y  to  be im proved.
The a n a ly s is  p r o je c ts  f o r e s t  p ro d u c ts  consum ption t h i r t y  
y e a rs  in to  th e  fu tu r e  b u t t h i s  tim e span i s  r e a l l y  too  s h o r t  f o r  
s a t i s f a c t o r y  f o r e s t  developm ent p la n n in g  because  o f  th e  lo n g  pro ­
d u c t io n  p e r io d s  in v o lv ed  i n  grow ing t r e e s .
S in g le  e q u a tio n  models were found to  be e f f e c t iv e  f o r  lo n g  
te rm  p r o je c t io n s  o f  th e  demand f o r  Burmese f o r e s t  p ro d u c ts . A tim e 
s e r i e s  a n a ly s i s  o f  Burmese f o r e s t  p ro d u c ts  consum ption d a ta  d id  n o t 
g iv e  s a t i s f a c t o r y  r e s u l t s  p ro b ab ly  because  o f  th e  f re q u e n t m arket 
s t r u c t u r a l  changes which have o c c u rre d . The c r o s s - s e c t io n a l  a n a ly s i s  
o f  c o u n t r ie s  gave more s a t i s f a c t o r y  r e s u l t s  f o r  p r o je c t io n  pu rp o ses  
b u t a d e t a i l e d  s tudy  o f  tim e s e r i e s  d a ta  shou ld  be u n d e rta k e n  i f  more 
a c c u ra te  d a ta  becomes a v a i la b le .  T h is  w i l l  p ro v id e  a check on th e  
accu racy  o f  th e  c r o s s - s e c t io n a l  a n a ly s i s  r e s u l t s  o b ta in e d  i n  t h i s  
s tu d y .
F o re s try  can p la y  an in c r e a s in g ly  im p o rta n t r o le  i n  e a rn in g  
f o r e ig n  exchange i n  th e  f u tu r e  p ro v id ed  th e  p ro d u c tio n  and p ro c e ss in g  
problem s o u t l in e d  above can be overcome and p ro v id ed  sound f o r e s t  and
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industrial development plans are developed and implemented. More 
attention needs to be paid to mechanisation of the extraction industry* 
and to the training* skills and incentives of the people working in 
the production processes in the country.
Since the stream floatation of teak logs takes about three 
years it is not possible to increase the production of teak in the 
immediate future under the present method of extraction. One way 
to increase the production of teak fairly quickly would be to put 
more logs in the floating stream from now on so that an increased 
log input will reach the depots from three years onwards. There are 
still more than one million standing girdled trees (about five years 
supplies at the present rate of extraction) waiting for extraction 
so substantial increases in teak log production should be possible 
provided adequate snigging capacity is available. The latter, 
however* depends on substantially increased mechanisation because a 
rapid increase in elephant power is unlikely to occur. The solution 
seems to be more snigging from stump to floating stream which* in 
turn* calls for more equipment for extraction.
Fully trained and competent managerial staff are necessary 
in all the processing industries if increased production and better 
quality control are to be achieved.
Increased export earnings from forestry are likely to be 
attained provided the existing problems in the forestry and forest 
products industries can be solved. Furthermore, the development and 
implementation of sound forestry and a healthy forest products in­
dustry will make a substantial contribution to the future development
of the nations economy.
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(F o o tn o te  -  The wage r a t e s  o f  a l l  th e  em ployees th ro u g h ­
o u t Burma were v e ry  r e c e n t ly  r e v is e d .  In  th e  w r i t e r ’ s o p in io n  th e  
r e s u l t a n t  in c r e a s e s  have n o t been  s u f f i c i e n t  to  c r e a te  th e  l e v e l  
o f  in c e n t iv e  n e c e s sa ry  i n  r a i s i n g  e f f ic ie n c y  i n  th e  f o r e s t  p ro d u c ts  
i n d u s t r i e s  to  th e  d e s i r e d  l e v e l s ) .
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APPENDIX B
CLASSIFICATION OF PAPER AND PAPER PRODUCTS
1. Newsprint
2. Printing and writing paper - uncoated printing paper, un­
coated writing paper, duplicating paper, coated printing paper, coated 
writing paper, exercise books, envelopes, writing pads, note books, 
scribbling pads, albums, diaries and memorandum, registers, other 
paper in boxes or packets, ledger paper, ruled or squared paper, 
fancy including embossed paper, duplicating paper cut to size.
3. Wrapping paper - old newspaper, paper waste and old 
paper n.e.s., kraft paper, brown wrapping paper, wrapping paper, 
paper coated or impregnated, paper bags.
4* Paper board - file covers and index card, paper board
and cardboard, corrugated and similar paper, corrugated and similar 
board, paper board n.e.s., packing containers of paper or paper boards, 
other paper board cut to size, building boards, paper bituminised, 
paper board coated or impregnated, filing containers of paper or 
paper board.
5. Other paper - filter blocks of paper pulp, filter paper,
paper n.e.s, carbon paper cut to size, other paper cut to size, 
articles of paper, paper board or cellulose wadding, blotting paper, 
cigarette paper, cigarette paper cut to sizes, sanitary paper, 
tissue paper, grease proof paper, wall paper, other copying paper
cut to size.
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APPENDIX C
DATA USED IN THE TIME SERIES ANALYSIS OF DEMAND FOR 
SAWN TIMBER
Per c a p ita  sawn P er c a p ita  sawn Per c a p ita  Gross
tim ber a v a ila - tim ber a v a i l ­ Domestic Product
Year a b i l i t y  from a b i l i t y  from a t  co n stan t
tra d e  ( c . f t . ) t ra d e  and dom­
e s t i c  ( c . f t . )
1961/62  p r ic e s
Y„ Y0 X,1 2 11 1 "
1946/47 - - 45.514
1947/48 - - 48.929
1948/49 0 .2 6 6 0.346 42.912
1949/50 0 .2 8 2 0.367 42.690
1950/51 0.365 0.455 45.625
1951/52 0.509 0.605 48.437
1952/53 0 .564 0 .6 6 6 48 .806
1953/54 0 .8 0 2 0.909 4 8 .6 2 9
1954/55 0.857 0.967 51.324
1955/56 0.793 0 .9 0 6 51.163
1956/57 0.914 1 .0 2 9 56 .388
1957/58 O.898 1 .0 1 6 53.294
1958/59 0 .7 8 6 0 .9 0 8 59.083
1959/60 0.796 0 .9 2 0 6 1 .6 0 0
1960/61 0.919 1 .0 4 6 60.823
1961/62 0 .8 6 1 0.992 62 .176
1962/63 0 .9 2 2 1.054 65.798
1963/64 0.843 0.977 62 .2 4 6
1964/65 0.783 0.918 63.974
1965/66 O.678 O.818 60.589
1966/67 0.735 O.878 57.345
1967/68 0 .7 2 2 O.869 62.053
1968/69 - - 62.565
1969/70 - - 62.665
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Year
Per c a p ita  Gross 
D om estic Product 
a t  Market P r ic e s  
(*A)
Per c a p ita  P erso n a l  
D isp o sa b le  Income 
a t  Market P r ic e s  
($A)
Sawn Timber 
W eighted P r ic e  
$ A /c . f t .
h h h
1946/47 42.191 35.818 —
1947/48 47.996 38.775 -
1948/49 41.057 33.605 -
1949/50 40.481 32.600 -
1950/51 46.279 37.057 -
1951/52 49.629 39.146 -
1952/53 51.084 38.610 -
1953/54 51.535 40.507 1.042
1954/55 52.143 41.937 0 .979
1955/56 53.345 43.105 1.093
1956/57 55 .802 44.107 1.084
1957/58 55.061 4 3 .6 2 8 1.140
1958/59 56.144 44.481 1.166
1959/60 59.328 45.496 1.199
1960/61 59.563 46.031 1.366
1961/62 62.176 4 7 .6 2 8 1.235
1962/63 64.138 49.883 1.294
1963/64 59.730 - 1.216
Year
Bamboo W eighted  
P r ic e
Sa/ ioo
i s
B rick  P r ic e
$a/ iooo
h
D e fla te d  Sawn 
Timber W eighted  
P r ic e  $ A / c . f t .
5
1953/54 7.868 - 1.180
1954/55 8.630 - 1.066
1955/56 9.762 16.144 1.116
1956/57 10.131 18.011 1.043
1957/58 9.186 16.310 1.140
1958/59 8.997 15.183 1.312
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(C on t'd .) X6 (C ont’d .) X7 (C ont’d .)
1959/60 8.058 18.928 1.199
1960/61 8.443 19.137 1 .324
1961/62 9.568 15.947 1.218
1962/63 7.127 15.941 1.311
1963/64 8.066 - 1.211
1964/65 7.498 - -
1965/66 8.061 - -
1966/67 8.249 — —
Year
D efla ted  Bamboo 
Weighted P rice
$a/ ioo
D efla ted  Brick  
Weighted P rice
I a/ iooo
Consumer 
P rice  Index 
1957/58  = 1
X23 ^24
1953/54 8.911 _ O.883
1954/55 9.401 - 0 .918
1955/56 9.971 16.490 0 .979
1956/57 9.751 17.335 1 . 039-
1957/58 9.186 16.310 1.000
1958/59 10.120 17.079 0.889
1959/60 8.058 18.928 1.000
1960/61 8 . l 8l 18.544 1.032
1961/62 9.436 15.727 1.014
1962/63 7.221 16.151 0.987
1963/64 8.034 - 1.004
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APPENDIX D
DATA USED IN THE CROSS-SECTIONAL COUNTRY ANALYSIS 
OF DEMAND FOR SAWN TIMBER
C o u n try
P e r  C a p ita  T o ta l  
Sawn T im ber 
A v a i l a b i l i t y  
( c . f t . )
P e r  C a p i ta  G .N .P . 
a t  F a c to r  C ost
( $ u . s . )
Combined
Wood A v a i l a b i l i t y  
In d ex
l a
U .S .A . 17.149 3,520 80
Sweden 23.241 2 ,2 7 0 91
S w itz e r la n d 8 .524 2 ,250 15
A u s t r a l i a 12.413 1,840 6 l
Denmark 12.730 1 ,8 3 0 3
F ra n ce 6 .600 1,730 13
Norway 17.535 1,710 87
F .R .G . 7.372 1,700 11
F in la n d 16.460 1,600 100
N e th e r la n d s 8.035 1,420 2
A u s t r i a 10.605 1,150 43
I t a l y 3.397 1,030 5
I r e l a n d 3.713 850 5
G reece 3.039 660 14
S p a in 2.885 640 35
S o u th  A f r ic a 2.311 550 4
Y u g o s la v ia 3 .853 510 18
P o r tu g a l 4.266 380 20
I r a q 0 .538 270 4
B r a z i l 2 .0 2 1 240 26
Ghana 0 .8 5 2 230 10
M orocco 0.577 170 2
P h i l i p p in e s 1.119 l60 8
T h a ila n d 1.240 130 30
Uganda 0 .234 100 1
P a k i s t a n 0 .174 90 2
N ig e r ia 0 .144 80 1
T a n z a n ia 0 .125 80 23
Burma O.672 60 32
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P e r  C ap ita  Hard- 
C ountry  wood Sawn Timber
A v a i l a b i l i ty  
( c . f t . )
hä
W. M alaysia 3.8 50
T h a ilan d 1.236
Congo B ra z z a v il le 1.100
Cen. A fr. Rep. 1.039
Ghana 0.850
Burma 0.672
M a u ritiu s 0.651
Congo D.R. 0.248
Togo 0.222
P a k is ta n 0.173
N ig e r ia 0.144
P er C ap ita  G ross Hardwood
N a tio n a l P ro d u c t Wood A v a i l a b i l i ty  
a t  F a c to r  Cost Index
( # u .s .)
f26 h .
320 0.67
130 21.71
120 33.81
110 2.62
230 9.60
60 28.35
210 0.24
60 11.54
100 6.18
90 0.67
80 0.47
DATA
Y ear
1946/47
1947/48
1948/49
1949/50
1950/51
1951/52
1952/53
1953/54
1954/55
1955/56
1956/57
1957/58
1958/59
1959/60
1960/61
1961 /62
1962/63
1963/64
1964/65
1965/66
1966/67
1967/68
1968/69
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USED IN THE TIME SERIES ANALYSIS OF DEMAND 
FOR PAPER AND PAPER PRODUCTS
P e r  C a p i ta  P e r  C a p i ta  
N e w s p rin t P r i n t i n g  &
A v a i l a b i l i t y  W r i t in g  P a p e r
( l b s )
A v a i l a b i l i t y
( l b s )
*4 h
0 .1 3 1 0.134
0 .5 4 1 0.536
0 .1 4 3 0.282
0 .5 1 2 0.060
0 .7 3 1 0.303
0 . l 6 l 0.296
0 .4 8 7 0.414
0 .4 5 3 0.585
1 .1 1 3 0.377
1 .0 3 6 0.641
1 .0 0 9 0.736
0 .7 5 3 0.438
1 .0 5 5 0.683
1.086 0.615
1 .2 1 9 0.702
1 .5 7 9 0.800
1 .2 1 3 0.903
1 .1 9 3 2.018
1 .0 6 8 1.450
0 .5 9 9 0.707
0 .8 3 7 0.467
1.488 1.162
0 .7 9 9 0.994
P e r  C a p i t a  
W rap p in g  
P a p e r
A v a i l a b i l i t y
( l b s )
P e r  C a p i t a  
P a p e r  B o ard  
A v a i l a b i l i t y
( l b s )
% I z
0.677 O.O87
0.232 0.026
0 .288 0 .020
0 .052 0 .310
0.393 0.242
1.086 0 .269
0.736 0.228
O.818 0 .358
0 .515 0.251
0 .323 O.488
0 .600 0.582
0 .413 0.381
0.496 0 .420
0 .223 0 .407
0 .563 0.473
O.487 0 .543
O.148 0.536
0 .520 0 .622
0.402 0 .108
0 .094 0.172
0 .075 0 .130
0 .210 0 .268
0 .238 0 .280
APPENDIX E (C ont’d .)
Per Capita Per Capital- Per Capita Per Capita*
Other Paper T ota l Paper C ultural In d u s tr ia l
Year A v a ila b il i ty and Paper 
Board
A v a ila b il i ty
Paper
A v a ila b il i ty
Paper
A v a ila b il i ty
( lb s ) ( lb s ) ( lb s ) ( lb s )
h h ho h i
1946/47 0.117 1.147 0.265 0.882
1947/48 0.179 1.516 1*077 0.439
1948/49 0.084 0.816 0.425 0.391
1949/50 0.011 0.945 0.572 0.373
1950/51 0.008 1.677 1.034 0.643
1951/52 0.029 1.841 0.457 1.384
1952/53 0.016 1.881 0.901 0.980
1953/54 0.033 2.247 1.038 1.209
1954/55 0.041 2.297 1.490 0.807
1955/56 0.043 2.531 1.677 0.854
1956/57 0.049 2.976 1.745 1.231
1957/58 0.025 2.011 1.191 0.820
1958/59 0.020 2.675 1.738 0.937
1959/60 0.023 2.354 1.701 0.653
1960/61 0.076 3.033 1.921 1.112
1961/62 0.069 3.479 2.379 1.100
1962/63 0.081 2.881 2.116 0.765
1963/64 0.216 4.569 3.211 1.358
1964/65 0.133 3.160 2.518 0.642
1965/66 0.114 1.685 1.306 0.379
1966/67 0.099 1.608 1.304 0.304
1967/68 0.188 3.315 2.650 0.665
1968/69 0.101 2.412 1.793 0.619
* D ifferen ce  i s  due to  rounding o f f  erro r .
APPENDIX E (C on t’d . )
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Y ear
N ew sprint
P r ic e s
( R / l b . )
P r in t in g  and 
W ritin g  P aper 
P r ic e s
( • A /lb .)
W rapping 
P aper 
P r ic e s  
($ A / lb . )
P aper Board 
P r ic e s
($ A /lb .)
hl h2 h i X14
1946/47 0 .0 7 4 0.122 0.048 0 .0 4 4
1947/48 0.086 0 .1 1 3 0 .0 5 7 0 .0 8 l
1948/49 0 .0 7 5 0.100 0 .0 5 9 0 .0 5 3
1949/50 0 .0 7 6 0 .1 3 2 0.081 0 .0 7 4
1950/51 0 .1 2 4 0 .1 8 9 0 .070 0 .1 4 1
1951/52 0 .1 1 0 0 .2 3 7 0 .0 2 9 0 .171
1952/53 0.067 0 .1 3 5 0 .0 4 4 O.O89
1953/54 0.073 0 .1 3 9 0 .044 0 .0 9 7
1954/55 0 .079 0 .1 3 3 0 .0 5 1 0 .0 7 4
1955/56 0.082 0 .1 4 4 0 .0 5 9 O.O87
1956/57 0 .079 0 .146 0.061 0 .1 3 2
1957/58 0.072 0 .1 4 2 0.042 0 .098
1958/59 0 .069 0.118 0.048 0 .0 9 9
1959/60 0.069 0 .1 3 4 0 .0 8 6 0 .1 0 7
1960/61 0.070 0.126 0.042 0 .0 9 4
1961/62 0.066 0.120 0 .0 4 9 0 .0 9 7
1962/63 0.050 0.107 0 .1 0 1 0 .0 9 4
1963/64 0.071 0 .0 9 3 0 .074 0 .0 7 5
1964/65 0.066 0.120 0 .0 5 4 O.O89
1965/66 0 .064 0.132 0.166 0 .0 7 4
1966/67 0.064 0.087 0.141 O.O69
1967/68 0.062 0.106 0 .105 O.O89
1968/69 0.066 0.102 0.091 0 .0 8 2
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Year
Other Paper 
P r ic e s
($ A /lb .)
T o ta l Paper and 
Paper Board 
P r ic e s  
( $ A / lb .)
Newspaper C ircu­
l a t i o n  i n  
thousand
X15 f l 6 *22
1946/47 O.184 0.073 —
1947/48 0.192 0.104 -
1948/49 0.193 0.090 -
1949/50 O.166 0.080 -
1950/51 0.226 0.126 -
1951/52 0.303 0.095 -
1952/53 0.246 0.077 -
1953/54 O.292 O.O87 25,777
1954/55 0.290 0.085 30,154
1955/56 0.273 0.099 34,455
1956/57 0.347 0.107 36.010
1957/58 0.418 0.091 40,695
1958/59 0.276 O.O84 45,149
1959/60 0.311 0.096 61,735
1960/61 0.212 0.085 55,094
1961/62 0.201 O.O83 68,856
1962/63 0.190 O.O83 67,589
1963/64 0.142 0.085 -
1964/65 0.176 0.094 -
1965/66 0.188 0.108 -
1966/67 0.183 0.082 -
1967/68 0.174 O.O89 -
1968/69 0.203 0.091 -
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DATA USED IN THE CROSS-SECTIONAL COUNTRY ANALYSIS OF 
DEMAND FOR PAPER AND PAPER PRODUCTS
T o ta l  C u ltu r a l T o ta l  I n d u s t r i a l P o p u la t io n
C ountry P ap er A v a il­ P ap er A v a i l ­
a b i l i t y a b i l i t y
( M il l io n  P ounds) ( M il l io n  P ounds) ( M il l io n )
I l 2 h i h i
I t a l y 2,487.450 3,900.819 52.390
G reece 176.809 256.836 8.704
P o r tu g a l 152.338 281.968 9.384
S p a in 877.651 1,440.265 32.210
Honduras 7.055 207.453 2.407
Jam aica 22.707 63.272 1.877
M exico 598.108 1,261.913 45.694
N icaragu a 13.448 17.416 1.801
B r a z i l 828.489 1,032.855 85.960
C olom bia 180.777 321.872 19.229
P araguay 5.291 7.716 2.162
V en ezu e la 201.280 404.765 9.743
U.S .A . 38,242.755 63,404.958 199.036
Zambia 10.582 16.535 3.949
T u n is ia 3.968 54.674 4.733
I s r a e l 100.089 183.202 2.681
Turkey 200.398 258.379 33.050
Burma 45.635 11.684 25.816
China (T aiw an) 165.786 399.253 13.293
I n d o n e s ia 96.782 32.849 IIO .484
K orea ( R e p . ) 272.929 134.701 29.919
P a k is ta n 166.668 114.639 120.014
A rg en tin a 725.975 840.173 23.188
Malawi 3.748 1.984 4.174
Y u g o s la v ia 362.436 529.545 19.953
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Country Per Capita C ultural Per Capita In d u s tr ia l T ota l GDP at 
Paper A v a ila b il ity  Paper A v a ila b il i ty  Market P r ice s
( lb s )  ( lb s )  (Mn $A)
Yn hi X17
I t a ly 47.479 74.457 61 ,572
Greece 20.314 29.508 6 ,1 5 9
P ortugal 16.234 30.048 4 ,062
Spain 27.248 44 .715 22,812
Honduras 2.931 86.187 533
Jamaica 12.098 33.709 896
Mexico 13.089 27.617 21,983
Nicaragua 7.467 9 .670 600
B r a z il 9.638 12.016 24,147
Colombia 9.401 16.739 5,072
Paraguay 2.447 3.569 439
Venezuela 20.659 41 .544 8 ,293
U.S.A. 192.140 318.560 725,565
Zambia 2.680 4.187 1 ,105
T u n isia O.838 11.552 922
I s r a e l 37.333 68 .334 3,582
Turkey 6.063 7 .818 10,288
Burma 1.768 0 .453 1 ,359
China (Taiwan) 12.472 30.035 3 ,248
Indonesia O.876 0 .297 4,791
Korea (R ep ,) 9.122 4 .502 4 ,093
P ak istan 1.389 0 .955 11,438
A rgentina 31.308 36.233 15,725
Malawi O.898 0 .475 238
Y ugoslavia 18.164 26.540 7 ,498
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T o ta l  GNP P e r  C a p ita P e r  C a p ita L i t e r a r y
C oun try a t  M arket 
P r i c e s
GDP a t  Mar­
k e t  P r i c e s
GNP a t  Mar­
k e t  P r i c e s
In d e x
(Mn ®A) (. $A) ($ a) ( p e r c e n t )
f l 8 f ! 9 X20 f2 1
I t a l y 61 ,963 1 ,175 .262 1 ,182 .726 90 .7
G reece 6 ,290 707.606 722.656 80 .4
P o r tu g a l 4 ,078 432.864 434.569 6 3 .5
S p a in 22,734 708.227 705.806 85 .9
H onduras 517 221.437 214.790 4 5 .0
Ja m a ica 861 477.357 458.711 82 .7
Mexico 21 ,614 481.092 473.016 6 6 .5
N ic a ra g u a 582 333.148 323.154 48.1
B r a z i l 23,926 280.910 278.339 6 2 .3
Colom bia 4 ,978 263.768 258.880 7 0 .5
P a rag u ay 433 203.053 200.278 7 3 .8
V en ezu e la 7 ,598 851.175 779.842 6 3 .3
U .S .A . 729,554 3 ,645 .396 3 ,665 .437 97 .8
Zambia 1,035 279.818 262.092 39 .4
T u n is ia 890 194.802 188.041 26 .6
I s r a e l 3,524 1 ,336 .0 6 9 1 ,314 .435 84 .2
T urkey 10,331 311.286 312.587 39.7
Burma 1,358 52.642 52.603 67.O
C hina (T aiw an) 3,240 244.339 243.737 63 .1
In d o n e s ia 4 ,725 43.364 42.766 39 .0
K orea (R e p .) 4 ,156 136.803 138.908 72 .1
P a k i s t a n 11,350 95.306 94.572 18 .8
A rg e n tin a 15,599 678.152 672.719 9 1 .4
Malawi 228 57.020 54.624 16 .0
Y u g o s la v ia - 375.783 - 80 .3
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AVERAGE EXPORT P R IC E  OF R IC E  AND R IC E  PRODUCTS
Y e a r  $A p e r  t o n
1950 9 7 .5 2
1951 104.20
1952 143 .77
1953 154.68
1954 116 .7 9
1955 91 .78
1956 84.99
1957 82.52
1958 87.21
1959 79.56
I960 7 5 .3 4
1961 82.46
1962 90.46
1963 9 1 .5 3
1964 9 4 .1 4
1965 96 .50
1966 97 .41
1967 104.66
APPENDIX G. 2
EXPORT AND IMPORT PRICE INDICES
________________________________________________(1963/64  = 100)
Year
R ice & Rice 
P ro d u c ts  
E xport Index
G eneral
E xport
Index
G enera l
Im port
Index
E x p o r t/
Im port
R atio
1940-41 N. A. I8 .8 4 2 .4 4 4 .3
1951-52 N. A. 148.0 105.0 140.9
1952-53 N. A. 157.3 9 0 .9 173.0
1953-54 121.5 130.2 89 .3 145.8
1954-55 89 .5 100.8 88 .7 113.6
1955-56 88 .0 92 .0 96.6 95 .3
1956-57 86 .0 92.3 92 .7 9 9 .5
1957-58 90 .0 94 .0 100.2 93 .9
1958-59 84 .2 8 9 .I 92 .0 96 .8
1959-60 74 .6 85 .0 88 .5 96 .0
1960-61 83 .8 88 .9 94.1 94 .5
1961-62 92 .3 94 .4 8 8 .5 106.6
1962-63 9 6 .5 98 .0 101.8 96 .3
1963-64 100.0 100.0 100.0 100.0
1964-65 98 .2 103.9 114.6 90 .5
1965-66 100.6 107.9 113.2 95 .0
1966-67 114.6 115.7 121.0 95 .5
1967-68 136.7 127.6 119.3 106.9
1968-69 128.7 123.4 115.9 106.4
1969-70 93.1 84.2 117.0 71 .9
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TRENDS IN COMMODITY IMPORTS
________________________________________ (M ill io n  $A)
Commodity 1940/41 1950/51 1960/61 1968/69
Food 6 .7 6 0 10 .712 22 .7 1 2 5 .7 6 5
B everages and Tobacco 2.922 1 .691 0 .7 3 1 0 .0 1 9
Crude m a te r ia ls ,  in e d ib le
ex ce p t f u e ls 1 .3 7 5 1 .316 7 .2 2 1 1 .8 3 4
M inera l f u e l s ,  l u b r i c a n t s  and
r e la te d  m a te r ia ls 2 .9 6 0 7 .3 2 9 9 .771 5 .7 0 8
Animal and v e g e ta b le  o i l s  and f a t s 2 .1 5 8 8 .6 4 5 5 .3 0 8 1 .7 9 7
Chem icals 2 .9 4 1 7 .5 1 7 16 .936 15 .310
M anufactured goods c l a s s i f i e d  by
m a te r ia ls 2 8 .1 8 4 7 0 .1 0 0 9 5 .8 i 8 4 6 .7 1 5
(P ap er and P aper P ro d u c ts ) (N .A .) (4 .7 4 4 ) (5 .8 1 3 ) (6 .2 4 8 )
M achinery and T ra n sp o rt
Equipment 6 .2 2 5 9 .0 2 1 3 2 .3 8 9 56 .261
M isce llan eo u s  m anufactu red
A r t ic l e s 4 .2 0 1 6 .5 7 8 11 .3 6 5 7 .4 8 6
M isce llan eo u s  T ra n sa c tio n s
and Comm odities, n . e . s . 1 .1 2 7 0 . l8 8 0 .3 9 4 0 .0 9 4
T o ta l 5 8 .8 5 3 123 .097 2 0 2 .6 4 5 140 .989
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TRENDS IN COMMODITY EXPORTS
______________________________________ (M illio n  $A)
Commodity 1940/41 1950/51 1960/61 1968/69
Rice and Rice Products 51.976 135.877 124.653 44 .039
P u lses 1.528 5.074 8.462 6.101
O il Cakes 0.248 1.691 12.946 4 .754
Raw Rubber 1.833 5.074 5.872 5.091
Raw Cotton 1.509 8.645 4.991 0.037
Raw Jute - - 0.150 0 .374
Hides, Skin & Leather 0.516 1.504 0.300 0.206
Teak 5.518 9.773 17.130 29.871
Hardwood 0.649 1.691 0 .544 0 .075
P a ra ffin  Wax 5.843 - 0.976 0 .824
Base M etal, Ores e tc . 11.839 13.155 7.617 8.722
Precious Stones & P ear ls - - 0.488 2.078
Others 22.990 0 .940 3.865 1.123
T otal 104.449 183.424 187.424 103.295
APPENDIX H
LIST OF VARIABLES USED IN THE ANAL
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c r o s s - s e c t io n a l  c o u n try
P e r c a p i ta  sawn tim b e r  a v a i l a b i l i t y  from  t r a d e  ( c . f t . )
P e r  c a p i ta  sawn tim b e r  a v a i l a b i l i t y  from  t r a d e  and dom estic  ( c . f t . )
P er c a p i ta  t o t a l  sawn tim b e r  a v a i l a b i l i t y  from 
d a ta  ( c . f t . )
P e r  c a p i ta  n e w sp rin t a v a i l a b i l i t y  ( l b s . )
P e r  c a p i ta  p r in t in g  and w r i t in g  p ap er a v a i l a b i l i t y  ( l b s . )
P e r c a p i ta  w rapping  p ap e r a v a i l a b i l i t y  ( l b s . )
P e r  c a p i ta  p ap e r board  a v a i l a b i l i t y  ( l b s . )
P e r c a p i ta  o th e r  p ap e r a v a i l a b i l i t y  ( l b s . )
P e r  c a p i ta  t o t a l  p a p e r and p ap er board  a v a i l a b i l i t y  ( l b s . )
P e r  c a p i ta  c u l t u r a l  p a p e r a v a i l a b i l i t y  ( l b s . )
P e r  c a p i ta  i n d u s t r i a l  p ap e r a v a i l a b i l i t y  ( l b s . )
T o ta l c u l t u r a l  p ap e r a v a i l a b i l i t y  from  c r o s s - s e c t io n a l  c o u n try  d a ta  
( m i l l io n  pounds)
T o ta l i n d u s t r i a l  p ap e r a v a i l a b i l i t y  from  c r o s s - s e c t io n a l  c o u n try  d a ta  
( m i l l io n  pounds)
P e r c a p i ta  c u l t u r a l  p ap e r a v a i l a b i l i t y  from  c r o s s - s e c t io n a l  c o u n try  d a ta  ( l b s . )  
P e r  c a p i ta  i n d u s t r i a l  p ap e r a v a i l a b i l i t y  from c r o s s - s e c t io n a l  c o u n try  
d a ta  ( l b s . )
P e r c a p i ta  hardwood sawn tim b e r  a v a i l a b i l i t y  from c r o s s - s e c t io n a l  c o u n try  
d a ta  ( c . f t . )
ISIS
P e r c a p i ta  G .D .P. a t  c o n s ta n t 19 6 l/6 2  p r ic e s  
P e r  c a p i ta  G .D .P. a t  m arket p r ic e s  ($A)
$A)
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Xg = P e r c a p i ta  P .D .I .  a t  m arket p r ic e s  ($A)
X  ^ =  Sawn tim b e r  w eigh ted  p r ic e s  ( $ A / c . f t . )
X,- =  Bamboo w eigh ted  p r ic e s  ($A/lOO)
X  ^ =  B rick  p r ic e s  ($A/lOOO)
X j  = D e fla te d  sawn tim b e r  w eigh ted  p r ic e s  ( $ A / c . f t . )
Xg =  P e r c a p i ta  G .N .P. a t  f a c to r  c o s t  from  c r o s s - s e c t io n a l  c o u n try  d a ta  ($U.S)
Xg = Hardwood wood a v a i l a b i l i t y  in d e x  
X10 =  Combined wood a v a i l a b i l i t y  in d ex  
X =  N ew sprint p r ic e s  ($A /lb )
X^2 ~  P r in t in g  and w r i t in g  paper p r ic e s  ($ A /lb )
X13 =  W rapping p ap er p r ic e s  ($A /lb )
X^. =  P aper board  p r ic e s  ($A /lb )
X ^  =  O ther p ap er p r ic e s  ($A /lb )
X ^  =  T o ta l p ap e r and p ap er bo ard  p r ic e s  ($ A /lb )
Xjy = T o ta l G .D .P. a t  m arket p r ic e s  from  c r o s s - s e c t io n a l  c o u n try  d a ta  ( m i l l io n  $A) 
X^g =  T o ta l G .N .P. a t  m arket p r ic e s  from  c r o s s - s e c t io n a l  c o u n try  d a ta  ( m i l l io n  $A) 
X ^  = P er c a p i ta  G .D .P. a t  m arket p r ic e s  from  c r o s s - s e c t io n a l  c o u n try  d a ta  ($A)
X2Q =  P er c a p i ta  G .N .P. a t  m arket p r ic e s  from  c r o s s - s e c t io n a l  c o u n try  d a ta  ($A)
X2 J = L i te r a c y  in d e x  (p e rc e n t)
X22 = C o u n tr ie s ’ p o p u la tio n
X22 =  D e fla te d  bamboo w eigh ted  p r ic e s  ($A/100)
X2^ = D e fla te d  b r ic k  p r ic e s  ($A/lOOO)
—  Consumer p r ic e  in d e x  (1957/58 =  l )
X2^ = P e r c a p i ta  G .N .P. a t  f a c to r  c o s t  from  hardwood consuming c o u n t r ie s  
X97 =  Newspaper c i r c u l a t i o n  i n  thousand
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